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The Bureau of Land Management Today 


Our Vision 
To enhance the quality of life for all citizens through 
the balanced stewarcshup of Amenca's 
public lands ard resources. 


Our Mission 

To sustain the health, diversity, and productivity of 
the public lands for the use and enjoyment of 

present and future generations. 


Our Value? 


To serve with honesty, integrity, accountability, respect. 
courage, and committment to ‘nake a diflerence. 


Our Priorities 
To improve the health and productivity of the land 
to support the BLM multiple-use mission. 


To cultivate community-based conservation, 
citizen-centered stewardship, and partnership 
through consultation, cooperation, and communication. 


To respect, value, and support our employees. 
giving them resources and opportunities tu succeed. 


improved accountability to our stakeholders. 


! To pursue excelience in business practices. 
and deliver better service to our customers. 
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APPENDIX 1. INVENTORY AND MONITORING 


Dureng Ge F PRO amd Seang @omehd Me ued & | Graermreme Gwe states of Ger vores 
remcmroes |) we me.) emmure Compihance wath plan Goce |) measure the effectrvenes. of Ge Gecesscme, 
diemsure amc eh etopelatens Ghat ae attached to land use suthorzatem and $) ewalume Ge 
eftecuvenn. elton mcomptrhang Ge parte ar tor eta ®t they ecre umptememed be te 
and nommaning program Cw preates amen of atientece comkd he green to Geme actrvmers woth the Inghest 
pee al for em ronmental ompm) amd Ghome that arr Gee mem. Comtrowersal The program would be cared aut a 
conperstes with the State f Alaska Department of Preb and Game the |S Department of the imertor, Fish and 
Wckdiefe Service amd the “orth Signe Borough NSB) as approprai and the ouit of these actrees wowld be 
decumemed wm report 


The following Gra assscn bat the primary otyectroes far amd href des onpmcns of Ae bell 
mommtorng of the carta mn ccmure: managed hy the Boras of | and Managemen 
NPR A Planmng «rca 


A. CULTURAL 


leventory and mommonng of Cultural resources wok! he Comdwcted prmanty te ensure the preservanon of all 
cites ehgitte for the Natnomal Regrater of Heaton Places (Natnomal Rogrte) as well a» other important oaes 
Tradtomal dnow ledge nan mportant factor the iesnfr aor and omerpretaier that would go ete compelng 
crvemtones of these wites lrventames related to permed actremes euald faces on the cultural 
resources of ape fk keaton eheke smventones rotated te tewkdeng « database of Lnowr ene. would facws an 
mowe general areas wsually those expected t) comtasn the taghest sumhern of cultural rescwroes such as goes’ 
VIEW POWATS Crver Peeks mee! Barner em OTE PORTA Ho ee ren tern nem ee 
wowk) he ev abuated agar! oriiena for pomeranen to the Natrona! Regrter &) devermne mm level of sgnefx 
Many of these ees would he useful on the research odes ator and unterpretater that help t preserve the c. 
hertage of North Shane resedents 


The prmary otyect ve of an unventory and montoneg program for lands = kx aung through survey and later 
comveyng the Natrve Alloementn and other enttiornemt: chat erst under the Alaska Natwe (lawns Setthement Act 
(ANCSA) The secondary abyectrve is to estate the locaton and ownervup of exiting structures premarily 
Caen ethen the Planmeng Area Ths esformanon eomkd he weed i cv eluate potential conflct: herwors 

land uses and potential onl and gas Ci ploranon mad dewek gest The informanon would also he aed um studers 
and efforts by the BLM. wth the NSB te ackirees Ghose structures that are on Federal putida lands 
wrthow! authansanom from the 
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When necessary, inventory and monstonng of fish would establish baseline informanos on the populabon: of 
vanous =spenes. For activites involving o1! and gas explocanon and development. agencies and dis iplines would 


long-term 
assessing the effectiveness of prescnibed mitigating measures by means of lumnological, bologycal. and physical 
recreavonel ard subsistence fishenes would also be monstored See the 
subsistence discussion in paragraph C. below for a discussion of how fish inventory and monmonng and 
subsistence inventory and monstonng arc related 


The BLM would conduct and maintain an inventory of lands to identify currently umdentified hazardous 
materials sites ané ‘ocations of past spills or demps The inventory/research process would include searching 
records, and interviewing local residents ana government personne! The BLM would also monstor ot and gas 
exploration and development activities to ensure compliance with permr! requirements 


E. PALEONTOLOGY 


Inventory and monitoring of paleontological resources would be conducted to ensure that every important site 1s 
preserved. Inventories related to developmen! activities would focus on specific locations, while inventones 


related to building a database of known sites would focus on more general areas--usually those along the Colville 


and Ikpikpuk rivers--where concentrations of paleontological specimens are known to exist. After a site 1s 
discovered through inventory/survey, it is evaiuated to determine its level of umportance Many sites would be 
useful in the research, education, and interpretation that help to preserve the cultural hentage of North Slope 


F. RECREATION 


Commercial recreational use would be monitored for adherence to permit suipulatons The BLM would also 
monitor general recreaticn use that may occur within the Planning Area and on the adjacent nvers and wites where 
BLM has management jurisdiction. Monitoring would focus on both the impacts of recreabon on other surface 
resources and the effects of activities, such as oil and gas exploration and development on recreatonal values As 
part of the monitoring program, BLM may conduct visitor-use surveys to ascertain issues or areas of con.ern. 


to conserve healthy populations of fish and wildlife resources that arc 
would be collected for caribou, moose, fish, furbearers, and vanous 
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waterfowl lacidental sghtungs of muskoxen and gnzzly bears would provide data on these species. Data on , 
populaboa ueads and disu butions for al! speoes and sex and age composspon for caribou and moose would be of ; 

pmmary interest Inventory and monstonrg would also asset m better understanding the relaponship of species to . 
the habstat and the amount of habitat needed for undrviduals or breeding pairs. 


For many resadents of the North Slope. sebsrstence ts the most importam issue addressed mm thes document, 
concern about the possible effects of the management achons being comsadered im thes document was a consistent 
theme during public meetings One mayor recommendation that came uul of a subsistence workshop panel held in 
Barrow and Nuiqsut as part of the planning process was the development of 4 subsistence-monstona, program. 
The inventory approach described here is a major part of that program. Under Alternatives A through C. the BLM 
would work with the Subsistence Advisory Pane! and the NSB to develop a program to monstor the effects of oil 
and gas development on subsistence users 


H. VEGETATION 


Inventory and monronng are important strategies in meeting the objective of identifying key habutats for vanous 
wildlife species (such as waterfow!l) and conserving populations of rare plant species. The BLM completed a 
digital land-cover classification of the study area in 1998 (Ducks Unlimited, 1998) This database will be 
analyzed m conyuncton with other data on observed occurrence of wildlife species and known rare plant locations 
«© identify possible correlanons Ths information will also be used to identify critical habstats, potential habitat 
eipansion areas. or arcas that are likely to sustasn rare plants. These areas could then be sampled to determine the 
valde) of the correlations and interpretavons Monitonng of vegetanon would be conducted. through esther 
remote sensing or on-the-ground studies. to detect any change over ime. Site-specific surveys to locate 
populations of rare plants would be carned out ahead of any potennal surface development. 


I. WATER RESOURCES 


Inventory and monitonng would help to provide the data necessary 10 minimize undue and unnecessary 
degradation of water resources within the Planning Area and adjacent watersheds. Inventones would identify the 
water-resource availability and requirements for the Planning Area and adjacent watersheds. Hydrology and 
limnology data would be correlated with critical aquatic habitat areas for fishenes and waterfowl! Both fieldwork 
and geographic information system (GIS) mapping would be necessary. Field studies would take the form of 
in-siream flow and stream-gauging in high-resource-value areas and the causes of change in water quality would 
he identified when possible. 


J. WELL SITE MANAGEMENT 


Previously drilled oi! and gas exploration wells would be inventoned and evaluated to determine whether they 
should be plugged or left open to support ongoing research Geographic positioning system (GPS) locations 
wouid be needed along with records of the location of wells in relation to major physiographic and human 
structures 
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GsturdD oF result in the loss of 
smal to moderate sed areas 
The overall impact to sols would 
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Cumulative Eflects. With current procedures tor survey and iweniory prior lo Ol and gas exploration and development aciviles On te North 
Seeource was be mene. 


Grilling would be water removal 
fromm up to 130 lakes and nvenne 
pools, and during construction. 
increased water mpoundments. 
Gversions. thermokarst erosion. 
and sedimentation of up to 3.000 


ac Long-term impacts from 
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up to ' BOO acre form 180 anes 
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Dll and gas ectvibes may produce short-term local menpacts to water quality O% 
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of Effects on Estuarine Water Quaiit 


critena for up to 30 days in an 


criterion during the first day in the that ranges up to 70 mi (160 

immedkate vicinity of : spill Effects probably would not extend 

Because of the dificuity of Qutside the eviueries uitees He 
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Northwest Naponai Petroleum Reserve - Alaska - 


to open-water and 
brokence spills. the level of 
effects for Aternative A. whch 


would not restrict offshore Grilling 
to the 1c8-covered season. would the effects of long causeweys and 
be shgt@y greater than for other estuanne spilis” 

"Effects of Multiple Sales The of Multiple Sales of Multiple Sales. the | 
efiects of multiple sales on efiects of mutnple sales on Mutuipie sales would have very effects of mulhple sales on 


estuarine wete quailty would estuanne water quality would low level of effects on estuarine § | estuarine water quality would 
probably be siigh®y less then probably be sightly less than See, Sarees Ho a yt Ape 


" Cumulative Eiiects: The types of impacts would be similar to those described for the Area under Ahiemnative A Dut would occur in a more widely dispersed area 
of the North Slope witnessing of and gas activites The effects of reguisted discharges would be negligible The effects of gravel-isiand construction and buned-pipeline 
construction would probably be temporary and minor, especially for facilites along the naturally tuvtid Beaufort Sea coast Short docks and causeways would probably 
not afiect hydrologic conditions. but long causeweys with inadequate breeches have and in one case would probably continue to have measurable, long-term impacts on 
hydrologic conditions. if a S00- to 900-bbdi spill ocourred during the ice-covered season. the effects would be minor if it occurred during the open-water or broken ice 
seasons. hydrocarbons dispersed in the shallow estuarine water column could exceed the 1 5-ppm acute (toxic) criterion duning ‘he first day in the immediate vicinity of a 
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The effects for mufhple sales 
would be essentially the samme as 
those above for the first sale 
efiects would remain low 


be esservually he same as tose 
above for the first sale — effects 
would remain low 


of afl ectviies under afl ssies 
would cause only small mcresses 
in the concentrations of cortiene 
poltarts Concentrations would 
be wiftun the PSO Ciass f! irnts 
and NAAOS Therefore. effects 
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Seismic surveys could affect 0 2 
to 4% (22.500 to 366,000 acres) 
of the Planning Area per year 
Construction of ice roads and ice 
pads would annually impact 
<420 acres and <170 acres. 
respectively Development could 
involve destruction of vegetation 
or, <650 acres and the alteration 
in plant species Composition of 
<1,950 acres. Uniess these 
ee eee 
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distur 0.1 to 2% (11,000 to 
183,000 acres) every other year 
Construction of ice roads and ice 
pads could affect <210 acres and 
<35 acres. respectively Small 
of spills could occur during 
seismic Surveys and exploratory 
Grilling. but would affect much 
less vegetation than under the 
other alternatives 
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would have impacts on < 420 
acres/year and ice pads on < 170 
acres Exploration activities would 
Cause permanent, minor 
vegetation destruction and 
alteration from the construction of 
exploration well cellars. 
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cond 2+, acres and 
would Cause minor ecological speces oF community OF spits 
Gamage. and ecosysie™s would =| would aflect <4 3 acres of 
be likely t0 recover = 2 few years | vegetation wtitwn the Planwx, 
to 2 decades: Ares 


recover in a few years to 2 


of Mutiple Sales ‘Effects of Multiple Sales There | Effects of Multiple Sales There eS cacraee 
Cornpared to the impacts of the =| would be a small increase in the =| would be a small increase mn the =| from exploration would include 


first sale there would be a small | amount of disturbance from amount of disturbance from about double the vegetation 
wcrease in the amount of sersrmuc activites that would be sersruc actvites that would be Grsturbance from sersrmc work 
Grsturbance from sersrmc evident at any one tine evidert at any one tine expected for a single sate The 


activites that would be evident at | compared to that described for compared to that described for extended penod of trne ower whch 
any one me. Up to 2.090 acres | the fret aale Upto 1.840 acres | the frei sale Up to 250 acres & would ocour-—coupled with the 


Sound ond under ice pede ond __| eroyund ond under ice pede ond _ | round ond under ice pede ond _| recovery tne tor Suarbed erese—_ 
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plant species COmposiion on < 


about 0 04 percent of the total land 
cover and as such they would 
not be likely to adversety affect any 
plant speces oF Community Mf a 
development tacility were to be 
chaced Over a rare plant 
population. the effects on that 
taxon could be severe Careful 
sfing of facies after ste soecjitic 
environmental analysis 6 expected 
to avoxd and protect rare plant 
species OW spills would affect < 

8 6 acres of vegetation recovery 
woutd take a few years to 2 


Cumulative Effects Human caused mpacts are expected lo be additive im nature nos ergs or countervailing pacts are anhoipated The areal extent of mmpacts 
would constitute a very small fraction of the total North Slope acreage Globe! chrnate change could alter the species Composition imcreasing deciduous shrubs and 


SUMMARY AND COMPARISON OF EFFECTS ON RESOURCES BY ALTERNATIVE 


BEST COPY AVAILABLE 


Appendix 2-9 


impacts may be greater than inpacts may be greater than 
under the first sale bul would under the first sale Dut would 
reman mor remain minor 


are — —pected to Neve about tewe 
the effect as tor first sate F uel anc 
Of sows are lhety to heave a 
greater Moug? sii minor effect 
On archc fish pop tations 
iether recovery time betwner 


Sales andvin greater evens 
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of Multiple Sales of Multiple Sales of Multiple Sales if 
Although most effects that are Effects of multiple sales could muluple sales result in more 
likely to occur throughout the elevate the overall probability of | seismic surveys in the remaining 
Planning Area are expected to Grsturbance and spill occurrence | available area. effects may be 
be short-term and negl.gible or above that of the first sale. This | elevated to minor for species 
munor, moderate effects could likely would result in a with small or dechining 
occur if concentrations of corresponding increase in the populations, such as gyrtaicon 
partcularly vulnerable species potential for disturbing breeding | and snowy ow! in addition, 
Gechring of with small or birds, and for spilied oll to reach | multiple sales could elevate the 
sensitive populations were to be | waterfow or other water bird Overall probability of disturbance 
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to be additive to those of the first 
sale, and may range from a sight 
increase to a doubling or tripling of 


— - effects 
Cumulative Effects Cumulative effects of oil-industry activities on birds potentially could be substantial in the case of loons and waterfowl species and significant in the 
case of long-tailed duck and king and common eiders — primarily as a result of mortality in the unlikely event a large oi spill were to occur Although the chance of oil 
spill occurrence is relatively small, the potential for contact with bird concentrations would be highest in the vicinity of primary support facilites As a resull of the apparent 
dectine in poputstons of some species, and the challenge of recovering spilled oll, particularly in broken-ice conditions, there is uncertainty regarding the ultimate effect of 
. TG DOL . ane C et a” rw eee . *.% 
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and of Effects on Terrestrial 
effec of muduple sales impacts would be semiar to Met «=|: Otsarbence assocusted wtih would be expected lo mcresse 
expected to moresse Grupton «=| hose Grscussed for multiple crudughe sales COUK resull nm Geruption of TLH caribou 
of TLH caribou movements to sales under ARernatve A but mcreased local effects. MOVeNONS eff msect ete! 
mseci-rehe! areas slong he somewhat less © extlevt as fewer | parboulerly lo speces Of irmied §=—§ ss areas and Ceuse Some Grupo" 
coast and to cause some fhetds would be Gevetoped range over wt expected trom of CAH and WAH caribou impacts 
Gesruption of CAH and WAH the fret sale. eapecialy fasies §=§ & grizzly bears. moose, wolves, 
car®bou impects to gruzy are comcentrated ™ pertouter as wolvernes wouk be gresier 
beers moose aves and portons of the remnarwng as more Geveloprnent would be 
wolvernnes would be greater as Planning Area However the located im lugher density habitats 
evelopment would be located m overal effect of routine of arnt for These speces 
hugher density habitats for these 928 actvites at he regions 
SoeCes population level « likely to be 


WAH caribou Al present ournviative of development im the Prudhoe Bay-Kuperut area has Caused Guplacement of CAH caribou from @ portion of the calving range. 
with a sti im calving Gistributon away from the of fieids Calving by TLH caribou may be reduced near the pipeline cormdors tus would represent « long-term (severa 
generation) effect on the distribution of the TLH caribou The alteration of >6 000 acres of tundra habitat in the Prudhoe Bay area has not had any apparent effect on the 
Grstributon and abundance of offer terrestnal mammats wilh the possible excepton of arctic foxes wach heve apparently moreased m muenbers nea the of fields The 
vanance in cumulative impacts among the allernatves would be thal associated with the aflernatves Pactoularly notable 6s fhe reduced enpacts to the TL} under the No 


Cumulative Eflects Curnistive of and gas development on the North Slope could result im a long-term Guplacement andlor lunchonal loss of habia tor CAh. TLM and 
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and Cc ‘ison of Effects on Marine 
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and short term and /npacts would ocour within about | type and level would be siniiar to | would be sirniar to hose for fhe =| activibes offer than of and gas on 
could be lethal to a 1 mv of resource-nventory- those for Atlernative A No Action Afternatrve manne marwnals are expected to 
small number of survey activites survey and be local Effects of of and gas 
arumnais. with no recreational camps and overland actvites are expected to resull rm) 
ee moves Oil and gas-assocated an increase © potential nome and 
to the nose exploraton and potental Gesturbance atong the coast. 
populatons spilis would produce local pewnarily im the Dease iniet-E ison 
wnpacts. which for 4 small Lagoon Area and these effects 
number of arwmais (more than for are expected to be local and shor 
the No Action Alternative) may term «iver or 
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of Effects on Marine Mammais Continued 


oftshore of tong fe coast m he 
Oease iruet Aves effects woutd be 
local and are not lety to aflect 
manne maenena popuistons 
Potente! of splits are lety to 
eed smal nuenbers of marre 
mamenats eff population recovery 
expected etfwr | year A smal 
rummiber Of seals and polar bears 
raght be adversely affected o 
tiled Dy an onshore crude-cf spit 
¢ « comtarrunated Dease intet or 
by smal ‘vel apis coournng mm and 
contacting Dease iniet and Elson 
Lagoon. these losses would not be 
sigriicart to marine mammal 
populations Overs! effects are 
expected to be short term wiih no 
egrvicarnt adverse effects on 


impects would be about the impects would be about the inpects would be about the impects would be about the same 
same as for @ single sale, bul he | same as for @ single sale, bul he | same as for 2 single sale, bul he | as for @ single sale, bul He 
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APPENDIX 5: ANILCA SECTION 810 ANALYSIS OF 
SUBSISTENCE IMPACTS 


Sectons IIL. IV. and V of thus Northwest Nabonal Petroleum Reserve- Alaska (NPR-A) integrated Activity 
ediacheerenend Suenes Suteneen adil nantes dadted eanteatepattamktnttensanaieie 
of the Northwest NPR-A Planning Area and the potential adverse effects to subsistence of the vanous 
ahernatives. This appendis uses the detailed information presented in the LAP/EIS to evaluate the potential 
impacts to subsistence pursuant to Secon 81 01a) of the Alaska National Interest Land Conservation Act 
(ANILCA). 


i. SUBSISTENCE EVALUATION FACTORS 


See ee ee ee 
Federal determination to “withdraw. reserve. lease. or otherwise permut the use, cocupancy or disposition of 

public lands.” As such, an evaluation of potential impacts to subpistence under ANILCA § 810 must be completed 
for the Northwest NPR-A LAP/EIS. ANILCA requires that this evaluation include findings on three specific 
Issues. 


the effect of such use, occupancy, or disposition on subsistence uses and needs. 
2. the availability of other lands for the purpose sought to be achieved; and 


3. othe: alternatives that would reduce or eliminate the use, occupancy. or disposition of public lands needed 
for subsistence purposes (16 U.S.C. § 3120). 


“he evaluation and findings required by ANILCA § 810 are set out for each of the five alternatives (including the 
No Action Alternative) considered in this LAP/EIS. 


A finding that the proposed action may significantly restrict subsistence uses imposes additional requirements. 
including for nonces to the State and appropnate regional and bocal subsistence committees, a 

in the vicinity of the area involved, and the making of certain determinations as required by Section 810(a\ 3). 
The determinations required are that 


1. such a significant restriction of subsistence uses is necessary and consistent with sound management 
principles for the utilization of the public lands. 

2. the proposed activity will involve the minimal amount of public lands necessary to accomplish the 
purposes of such use, occupancy, or other disposition, and 

3. reasonable steps will be taken to minimize adverse effects upon subsistence uses and resources resulting 
from such actions. 


Appendis 5.3 


To determune if a restncnon of subsistence uses and seeds may resus from amy one of the alternatives 
Grscussod un thas including thew cumulative effects. the following three factors in parucular are 
comudered: |) the reducvon m the availabelity of subwestence resources Caused by a decline mm the populabon or 
amount of harvestae n sources, 2) reductions in the availatulsty of resources used for subsistence purposes 
caused t alterapoe of thew sorma! locabons and drstnbybon patierns. and 3) lumstabons on access to subsistence 
r <@urce §=6aachuding from increased cuupetitvon for the resources. 


A sgnificant rustncton to subsistence may occur im at least two mstances. |) when ap acon substantially may 
reduce populatons or thew availability to subsistence users. and 2) when an acton may substantially lamst access 
by subsistence user to resources. The Environmental Consequences secnon of thus [AP/EIS provides much of the 
daa concerning levels of reductions anJ lmstabons. and was used to determunc whether th ievel of effects of 
cach alternative 1s extensive cnough to cause a possible significant restncton to subsistence information 
regarding arcas and resources important for subsistence use and the degree of dependence of affected villages on 
differem subsistence populabons 1s provided im Secton III, Affected Environment. The information contained in 
thus LAPYEIS is the primary data used in this analysis. 


A subsistence evaluation and findings under ANILCA § 810 must also include a cumulative impacts analysis. 
Section I] below (Appendix $B) begins with an evaluation and finding for the Preferred Alternative Separate 
evaluations and findings fouiow for cach of the five ahernatives in the LAP/EIS. «s well as a finding that includes 
the posited cumulative impacts. Finally. the most intensive currulative case--as 1s discussed m Section IV F of 
this LAP/EIS--is evaluated. This approach helps the reader to separate the subsistence restncvons that may be 
caused by activities proposed by the [AP/EIS alternatives from those that may be caused by past. present. and 
future activities that may occur. or have already occurred. in the surrounding area. 


In addition to ANILCA, Environmental Justice as defined in Executive Order | 2898 also calls for the analysis of 
Federal actions on minonty populations with regard to subsistence Specifically, Environmental Justice is 


“The fair treatment and meaningful involvement of all people regardless of race, color, national ongin, or income 
with respect to the development, implementation, and enforcement of environmental laws, regulations. and 
policies. Fair treatment means that no group of people. including racial, ethnic, or socioeconomic group should 
bear a disproportionate share of the negative environmental consequences resulting from indust: al. municipal. 
and commercial operations or the execution of federal, state, local, and tbai programs and policies.” 


Section 4-4 of Executive Order 12898 regarding the Subsistence Consumpuon of Fish and Wildlife requires 
Federal Agencies to collect, maintain, and analyze information on the consumption patterns of populations who 
Saiaereieais tii aniieTiadit Sor cahelbanen, ond to ceanemateninte ton pale exp be anmnateted with 
patterns. To this end, the subsistence analyses of all alternatives located in Sections IV and V of 
ue have been reviewed, and are found to comply with Environmental Justice. 


i. ANILCA 810(A) EVALUATIONS AND FINDINGS FOR THE ALL 
ALTERNATIVES AND THE CUMULATIVE CASE 


The following evaluations are based on information relating to the environmental and subsistence consequences 
of the and multiple-sales scenarios for the Preferred Alternative, No Action Alternative, Alternatives A 
through C, and the cumulative case as presented in Sections IV and V of this LAP/EIS. The stipulations discussed 
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m Secnon [L.C6 of the LAPYEIS are also comsadered for the alternatives to whch they apply. The evaluanons and 
findings focus on potential umpacts to the subsistence resources thems-ives. as well as access, economac, and 
cultural issues that relate to subsistence use. 


A. Evaluation and Findings for the Preferred Alternative 


The Preterred Alternative. as well as the supulatons and required operating procedures accompanying i. was 


subsistence hearings held in the communities of Anaktuvuk Pass. Atgasuk. Barrow, Nuigsut. Pout Lay. and 
Wamnwnght contributed greatly to this alternative. The Preferred Alternative of the LAP/EIS makes all lands 
within the Planning Area available for oil and gas leasang However. leasing would be deferred for ten years on 
1.57-millica acres of land located in the western portion of the Planning Arca near the village of Wainwright and 
encompassing Kasegaluk Lagoon znd Peard Bay This “Deferral Area” would be useful when conducting fish and 
wildlife studies as an example of populations nct yet affected by oil and gas activities. The |! stipulations and 30 
ROP’s defined in Section IL.C.6 would be the primary protective measures used to manage activites under the 
Preferred Alternative in the Northwest NPR-A Planning Area 


1. Evaluation of the Effect of Such Use, Occupancy, or Disposition on Subsistence 


The analysis of the Preferred Alternative on subsistence presented in Secuion V B14 cocuders the effects of 
non-oil and gas activities, the effects of oil and gas activities, the effects of ot! spills, and the effectiveness of the 
stipulations and ROP’s required by the BLM. The analysis concludes that the effect of the Pretcrred Alternative 
would be negligible to subsistence species, access to subsistence resources, or to the communities of Pornt Lay. 

) Anaktuvuk Pass, Wainwnght. Nuigsut, Atgasuk. or Barrow as long as development in critical insect-sthef habitat 
| of the Teshekpuk Lake Herd (TH) caribou does not occur. If development in this area were to occur, thes the 
villages of Atgasuk. Barrow, and especially Nuiqsut would expenence moderate or high effects to this important 
subsistence resource. 


Simularly, anal) ses presented for individual subsistence species (i.e, marine mammals, land mammals, migra ry 
waterfowl, etc.) also find negligible impacts as a result of the vanous scenanos uader the Preferred Alternative. 
with most impacts being temporary and insignificant at the population level (see Section V_B.8 , Section V.B.9 . 
and Section V.B.10 ). These findings are in large part due to the stipulations and ROP’s, which serve to limit the 
effects of potential impacts to many resources. 


Effects to subsistence resources by non-oil and -gas activities consist pnmarily of those actions associated with 
research. Numerous studies are conducted on a year-round basis on the North Slope, and aenal survey by 
fixed-wing or hehcopter, or ground surveys on foot or by off-highway vehicle (OHV), all have the potential to 
disturb animals. The most frequent complaints voiced by local subsistence users is the large amount of acral 
disturbance to animals that occurs each field season in conjunction with scientific studies (Subsistence Advisory 
Panel [SAP] Minutes, June 6, 2002 meeting; SAP Minutes, August 22, 2002 meeting). The objective of ROP F-! 
is to minimize the effects of low-flying aircraft on wildlife. traditional subsistence activities, and local 
communities. To this end, it requires a senes of minimum altitudes allowed ty be flown during vanous seasons so 
as not to disturb caribou or raptors. ROP F-1(d) further steees that “use of aircraft, especially rotary wing aircraft, 


near known subsistence camps and cabins or dumng senso vc subsistence hunting penods (spnng goose hunting 
and fall canbou and moose hunting) should be kept to a manimum ~ 


Onl and gas activities that could occur under the Preferred Alternative include leasing. exploration, and 
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Leasing. and of ascif. would act affoct subsetemce resources of uses op the NPR-A. as 
ft does mot require on-the-ground activity Exptorapon acuvity allowed under the Preferred Amernative om hades 
sersmac studses both 2D and 3D the dnilung of caploroe ant delincatom ecils amd the camara tue of wor 
roads, landing straps. end revmac exploratory staging areas Development 6 capected to be carned oul given two 
factors. UUEieleAemnervancus tenstel ant Go odenel oi garters auteeeiiqentedtanentilts 
invotves crmancat ool and gas infrastructure and faculnes such as papehnes. grave! roads. bridges. 


Development 
well pads. and arin, 


All exploration acuvines that will occur m the |. wng Arca under the Preferred Alicrnative will take place m the 
winter, as specified m Supulanon C-|. wich « that ground operatons are to begun only after the frost depth 
and snow cover have reached sufficent dept ect tundra protection obyectrves. and will cease when the 
spring meh of snow begins Subsistence activine: ta occur during the wunter. and therefore may be umpacted by 
explorabon operapons in tude furbearer trapping fishing and opportune hunung Recent icsumomy by 
communsty member. from Barrow and Nuagsut has indicated that sersma eiplorapon docs umteriere with 
overiand travel by snow mactune (SAP Manutes. June 6, 2002 meeting. Harry Brower. pers. comm ) Specifically. 
the deep ruts left m the snow by sersmuc vebacies create difficult terramn to traverse. and result in cxicessive wear 
and tear op both snow machincs and the sleds that are pulled betend them Replacement or repast of these tools 
that are used for subsistence harvesting 15 costly Howeve:. despme the hindrance and annoyance. sersmac 
explorauon does not create a substantial barner between communstics and subsistence resources ROP H-?2 
specifies the amount and types of consultation with bacal communmes that must be carned out by applcants 
wanting to conduct semsmac exploration 


Exploration operations (the dniling of cxploratory wells) require the construction of ice roads and pads im order to 
move drill ngs and other heavy equipmen: to the remote dniling locabons Usually. only one exploratory well can 
be drilled per ng during a winter season. thus the number of exploratory wells dniled 1s dependent on the number 
of ngs im operation. Delineation wells are dniled around a positive exploranon well (called the discovery well) to 
define the lumits of a reservow. and as many as 4 to 6 delineation wells can be drilled im a winter season on the 
exploratory ice pad or pads. Stuupulation D-| states thal cxploratory dniling 1s protubsted in nvers and streams--as 
determined by the active floudplam--and fish bearing lakes. except where the lessee can demonstrate on a 
site-specific basis that umpacts would be minimal oF it 1s determined that there 1s no feasible or prudent 
alternative. ice roads constructed by the or] compames do act restnct movement of subsistence resources. and are 
frequently used by local residents for access to remote areas. Actual construction of the roads and we pads could 
result in short-term displacement of furbearers or other small animals im the immediate area of construction, and 
water or ice withdrawal from lakes and streams could affect fish However. Supulaton B-| protects fish resources 
by limiting the am = of water withdrawal from any lake coniamung fish 


Under the Preferred Alternative. impacts as a result of development were analyzed using two sale scenanos First 
Sale (meaning. what would be the result of yust one lease sale) and Muluple Sales Every analyst (Section V B) 
found that impacts to resources would increase under the muluple-sale scenano. given the increase in both 
exploration and subsequent development However.m analysis concluded that the impacts to resources would 
remain negligible, short term. and not relevant at the poy alation level (meaning that there would be no significant 
reduction in Al tssue for subsistence are two pnmary development intra.tructures gravel roads and 
pipelines. on gravel roads has been shown to disrupt or delay canbou movement, and papeline(s) could 
impede movement to important insect -rebef areas. depending on where development accurs Although roads 
connecting to a road system or docks outside of the Planning Area are considered unlikely. if such a road were 
built, then more people could access the area. resulting i an increase in Competition for fish and game resources 


Under the Preferred Alternative, one popeline from the oil field in the northern part uf the Planning Area 1s 
expected to connect tc the TAPS through facilities at the Kuparuk oil fields. The pipeline will be constructed 
during the winter, anc no Pee ee ele ane ane Senet ekinen 
north of the communrty of Nuiqsut. through pnmary subsistence habitat, Expenence tias shown that whale access 
for hunting and fishing is not restricted in development areas by law or policy. subsistence huaters are encouraged 
to stay away Similariy. many hunters are wary to shoot or discharge firearms near pypeline. or other development 
infrastructure. If a system to transport North Slope natural gas to southern markets was developed. a natural gas 
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papehne wowkd be comstructed trom ol fiekds un the planmang arca to Prudiac Bay However. tus pipeline would 
be buned. and would thes mot affect access by subsestence hunters 


The ttwee onl-spall scenamos comadered m the LAP/EIS are a wma! spell (3 barrets of unrefined. or 29 of 
refined oil). a large spall (S00 to 149.999 barrels of oil), and a very large spill (over 150,000 barrels) Of the duce 
spall scenanos, the probabulsty of a large or very large spill ms low. and email spalls are expected to be contauned 
and Cleaned up without Causang notable impacts to resowroes As a result. the effects of oil spills to subsestence 
resources of use are aeghgible. with only manor or short-term empacts antcapated. 


2. Evaluation of the Availability of Other Lands for Oil and Gas Exploration and 
Development 


The Naval Petroleum Reserves Production Act of 1976 (NPRPA), as amended. gives the Secretary of the Interior 
the authority to comduct onl and gas leasing on the NPR-A However. the law protubned petroleum production 
from occurnng mm the NPR-A until authonzed by Congress In 1980. Congress granted that authonzabon and 
durected the Secretary of the Imenor to undertake a program of competstrve leasing of potential! oil and gas tracts 
m the Reserve The BILLM 1s undertaking thes LAP/EIS to fulfill the mandates of the Presadent’s caergy policy as 
well as BLM’s respomsibtiities to manage ese lands under authanty of the NPRPA and other authorines cited 
elsewhere im this EIS. The President's energy policy directs the Secretary of the Intenor to “consider additional 
environmentally responsible onl and gas development. based on sound science and the best available technology. 
through further lease sales in the National Petroleum Reserve Alaska ~ The Planning Area under consideration 
was chosen because of its proxumsty to cxrsting and future potential on! fields and its oil and gas potential Other 
lands withen the NPR-A that are managed by the BLM are esther too remote for sconomucally viable oil and 
production. or have a bow probability of contasmng suffioent quantities of ol or gas Lands outside of the -A 
would not satisfy the Congressional directive to explore and develop on! and gas resources within the NPR-A_ 
State and Native Corporation Lands cannot be considered in a BLM plan This is why the Planning Area was 
selected for potential onl and gas leasing. exploration, and development at this time. 


3. Evaluation of Other Alternatives that Would Reduce or Eliminate the Use, 
Occupancy, or Disposition 


Oxher alternatives that would reduce or eliminate the use of pubic lands needed for subsistence purposes are 
presented im the mam bady IAP/EIS Many and vaned mitigation measures to reduce the mmpacts on subsistence 
resources and uses have been taken into comsderaton. and these measures have been incorporated as stipulabons 
and ROP’s for the various alternatives. 


4. Findings 


The effects of the Preferred Alternative fall below the level of significantly restricting subsistence use for all 
communities in or near the Planning Area (Anaktuvuh Pass. Atgasuk, Barres Nusqsut, Pout Lay. and 
Wainwnght) Th Preferred Ahernative creates special study areas for the important subsistence of brant 


and caribou, and recommends the creation of the Kasegaluh Lagoon Special Area. consisting of acres. 
Adequate stipulations and rejuired operating procedures have been un the Preferred Alternative. 
im buding specific procedures for subsistence consultation with directly subsistence communes It 1s for 


these reasons that the effects of the Preferred Alternative fall below the level of possibly significantly restricting 
subsistence uses and needs The nnpacts to subsistence resources and access discussed above are minimal 1) « 


finding apphes to all villages within the Planning Area 
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B. Evaluation and Findings for the No Action Alternative 


The No Acton Ahernative of the LAP/EIS precludes acw management desagnations for land within the Northwest 
NPR-A. has means that the BLM would not impose any of the Federal land-use dewgnanom. many of whach 
require specific prescrpuoes that lmst the activines that can take place depending upon the deugnabon and 

laws of statutes. As such. certamn landscapes or watersheds would not he selected as wikderness or as 
wikd and scemc mvers, regardless of them scenx of brological resources Al the same time. no ool and gar leasung 
would be allowed. however. semmac expharavon could occur under one apuon of the No Achon Alternative w 
arder to contirue to identify and map the potential ol reserves within the Northwest NPR-A Planmang Arca 


1. Evaluation of the Effect of Such Use, Occupancy, or Disposition on Subsistence 
Uses and Needs 


The analyws of the No Action Alternative on subsistence presented in Secon IV B 14 considers the effects of 
pon-cul and gas activimes the effects of onl spills. the effects of sersmic exploration (the only potential onl and gas 
activity under one apvon of this aliernative ). and the effectiveness of the stipulabons and required operating 
procedures (ROP’s) required by the BLM. The analysis concludes that the effect of the No Acton Alternative 
would be negligible on subsistence species, access to subsisicace resources. and to the communities of Pout Lay. 


Wamenght, Nusqsut. Atgasuk. or Barrow 


Effects to subsistence resources by non-cul and gas activites consist pnmanty of those actions associated with 
research Numerous studies are conducted on a year-round basis on the North Slope. and aenal survey by 
fixed-wing aircraft or helicopter, or ground surveys on foot or by off-mghway vehicle (OHV). all have the 
potential to disturb anumals The most frequent complaints vorced by local subsistence users 1s the large amount 
of aenal disturbance to animals that occurs each field season wm conguncton with soentfic sty her (Subsistence 
Advisory Panel [SAP] Minutes. June 6, 2002 moeting. SAP Minutes, August 22. 20L? meeung) However. much 
of the screntific study that 1s currently occurnng 1s a result of the required stipulate , umposed on on! and gas 
activities in the Northeast NPR. A Planning Area Because the “!> Action Alternative precludes onl and gas 
leasing. many of the current studies used to assess the effectiveness of suipulations on onl and gas operations 
would not occur m the Northwest NPR-A Planning Area In addition. the mandatory stipulations and ROP’s that 
would be umposed by the BLM for the Planning Area serve to minimise the potential effects of research by other 
entuines Based on the analysis presented in Section IV. the effeci: of non-oil and -gas activities on the species 
utilized by subsistence users is expected to be local and short-term. and to have no regional population effects. 


The sangie onl and gas-related activity allowed under one option of the No Action Alternat: ve is sersmac 
exploration, an activity that 1 assumed in this alternative to be limited to one operation per winter season. 
Subsistence activites that occur dunng the winter season -and therefore could be affected by senmac 
exploraton-inchude furbearer trapping. fishing. and opportune hunting Recent testimony by community 
members from Barrow and Nusqsut has indicated that sersmac exploration does interfere with overland travel by 
snow machine (SAP Minutes, June 6, 2002 meeting. Harry Brower. personal communication) Specifically, the 
deep ruts left in the snow by sersmic vehicles create difficult terram to traverse. and resalt in excessive wear and 
tear on both snow machines and the sleds that are pulled behind them Replacement or repair of these tools that 
are used for subsistence harvesting 1s costly However. despite the hindrance and annoyance. serum exploration 
ws 9 (create a substantial harner between communities and subsistence resources Additionally. under this 
alternative, only one sersmi operation is expected per season. thus limiting the total area of snow cover to be 


impacted 
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2. Evabuation of the Availability of Other Lands for Oil and Gas Exploration and 
Deveiopment 


The Nava Petroiewn Reserves “roductios Act of 1976 (NPRPA). as amended. gives the Secretary of the intenor 
the autharnty to conduct ou and cas leasung um the WPR-A However. the law protubned petroieum productos 
dc satan ide teedetoecielinaecaataadai 1980. Congress gramed that suthonzabon and darected 
the Secretary of the Imtenor wo undertake a compeutive leasang of potential cel and gas tracts mm the 
Reserve. The BLM 1 undertaking thes to fulfill the mandates of the Presadent’s energy polcy as well as 
BLM )s respomsitelmes to manage thew lands under authanty of the NPRPA and other suthormes cned chewhere 
on thus EIS. The Pressdent’s energy policy directs the Secretary of the Imernor to “comader addmonal 
environmentally respomuble onl and gas develog ment. based on sound scaence and the bewt available & Chnology. 
through further lease sales mn the Navona! Petroteuwm Reserve Alaska ~ The Planning Area under comaderaton 
was Chosen because of its proxumsty to cxmting and future potential onl fieids and mts cul and gas potcanal The No 
Acton ARernative does not authorize any acw ol and gas cxplorapen of development activites in the NPR-A 
Other lands managed by the BLM are exther tao remote for economacally viable onl and gas production. or have a 
low probabulsty of contamung sufficient quantines of onl or gas State and Native Corporanon Lands cannot be 
conudered in a BLM plan. 


3. Evaluation of Other Alternatives that Would Reduce or Eliminate the Use, 
Occupancy, or Disposition 


Onl and gas exploraton and development are not permetied under the No Acton Alternatrve Other alternatives 
that would reduce or eliminate the use of public lands needed for subsistence purposes are presented in the main 
body LAP/EIS Many and vaned mitigation measures to reduce the wmpacts to subsistence resources and uses have 
heen taken into consideration. and these measures have been incorporated as stipulations and ROP's for the 
vanous alternatives: 


4. Findings 


The effects of the No Action ARernative fall below the level of possibly sagnificantly restricting subsistence uses 
and needs The impacts to subsistence resources and access discussed above are minimal This finding apphes to 


ai! villages withen the Planning Area 


C. Evaluation and Findings for Alternative A 


Alternative A of the LAP/EIS would make all land under the stewardshap of the BLM withen the Planning Area 
available for onl and gas leasing However. additonal on) and gas related activites. such as test 
dnihag. or the placement of permanent faciites would only he undertaken after subsequent A analyses. The 
10 stpulatons and 2| required operating procedures (ROP's) defined in Section [1 C 6 compnse the primary 
protective measures used to manage activibes in the Northwest NPR. A Planning Area 
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1. Evaluation of the Effect of Such Use, Occupancy, or Disposition on Subsistence 
Uses and Needs 


The anatyes of the effects of Aternatrve A on wihweatence presemed m Secnon [VC 14 comuders the effects of 
noe-cal and gas actrviues. the effects of onl and gas acres the cfloct of onl apelh and the eflectiveness of the 
supulapom and ROPs required by the BLM The analyses comchudes that the effect of ARernatrwe A would be 
aeghgibic to subwatence specees, acoess to sutmestence resawrors. or te the Communities of Poent Lay 
Warrengt. Nesqgsut, Aigasuh. or Barrow & long @ development @ comical mac rehef habaat of the Tevhet pub 
Lake Herd (TLH) caritbos did sot cocur If development m thes areca dd accur, then the villages of Atgaw’_ 
Barrow. and especially Nunqeut would eipenence maderate or Ingh effacts to the amportant wuitwewence rescurce: 


Semularty. analyses presemed far indrvidua withmtence species (1 omanne mammal land mammal mgratory 
waterfow! ex ) also finds aeghgiie empacts as a rest of the vance woman under Alternative A euth mont 
umpacts beung temporary and mugneficant at the populanon level (see Secoom [VC 8.9 and 10) These fimdengs 
are m part duc to the stipulatons and ROP. wtach serve to heme the effec) | potential umpacts to many 
resources 


Non-onl and gas activity under Ahernative A ms expected to mcrease m wale from thu described om the No Acton 
ARernative Activites such as resource survey and snventory would he of greater duration and an mcreane on ast 
traff The amewnt of an traffx that occurs dunng the hunting season ns a mayor Complannt of the 
resudents of the North Shape. who fee! that the low fhyung aircraft (planes and expecially hehoopters) disperse and 
relocate the game away from traditional hunting areas ROP F | states that all aercraft use shall be Comducted om a 
manner that wil] menemize impacts to wridhfe and berds however the aminguity of the ROP makes ft especially 
hard to enforce 


Three ol-apell scenanos are comudered um the LAPYEIS a email epell () barrels of warefined. of 29 gallom of 
refined cal). a large spill (SOD to 149.999 barrels of onl). and a very large spell (over | 90.000 barrets) Of the three 
spall scenarnos. che probatelity of 2 large or wry large spill show and wmall epells are expected to he contaned 
and cleaned ap without causing notable spe cts to resowroes As a reset. the effects of onl epells to subwetionce 
resources ar use are neghgible with only mane on shor term empacts antx ipated 


Onl and gas acovimes that could cocur under Alhernaiive A throughout the Planning Area om bude beaseng 
exploraton. and development/production | easung om and of msetf would act affect subsrstem ¢ resource. on uses 
uo the NPR-A. as #t does not require on the ground activity Exploranon activity allowed under Ahernative A 

onc hades seruma studhes, both 2 D and } D the drthng of exploranon and delineation wells and the Construction 


of we roads. stnps. and remote exploratory areas Development is expected to he carned out giver 
two factors: |) if reserves are located. and 2) of the price of ol per barre! makes on production 
profits involves permanent onl and gas infrastructure and fasimes such as pepelines grave! 
roads. Hridges. pads and asin. 


As specified mm the No Acton Alternative all ¢xplorapon activites that well ccowr mm the Planning Area under 
Ahernative A will take place in te winter. as specified in Supwlanon ( | which states that ground operaboms are 
to hegee only after the frost depth and saow cover have reached suffient depths to meet tundra protection 

and will cease when the epring met of snow begun However the effects of serma eaploranon 
described under the No Acton Alternative above would be im reased threefokd under Alternative A as three 
seve Operaboms are expected to accur mm the Planmeng Area cach eunter season 


Exploration operations (the dvilag of exploratory wells) requere the Comstrncton of nce romds and pack on order to 
move drill ngs and other heavy eqaypment to the remete diiling kacatons ( sually only one exploratory well can 
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te Grilled per ng Gurung 2 eumcr scam Gus Oe sumer of ciphormory ecth Qulicd » Gependest on Ge cumber 
at ng @ opeumes Dehmestce ect are Grilled wound a powte ciphkeamos eel (called the Gmc ery ecil) 
é@cfime the hems of 2 reserves. and a many a 4 to 6 Gchmcanoe wells can be Gnlied @ 2 eum: seme oo Oe 
exploratory «xe pad or pads 


As em wated carer whence acme tha cu during Ghee eumer and therefore may be ompacted by 
Clpturaos aperapam om tude furtearer trappeng fiteng an! apportune husteng Stgulamoe D | aaics that 
eiplorstar) Gnileng om shallow lakes stream lake beds ct the ative feed plan ell omty accu of the apphcant 
van demamerme that unpact: to frvh and euidhte are manemal hoe roads comstracted by the onl Coneames do not 
roan? mowemen of sutweatemce rewcwrorm and are freguemth) wed by ka al reademm far acces w romate area 
Actual coma@racuoe of the roads amd woe pads cowld reset om short term daplecement of furbearers on ather wall 
amemahs on the omenedhate area of Comtracton and eater once erthdraeal vrom labo and area could affect 
frxt However Supulapon B | prosects fish rescuroes by act alow eng eater eathdrawal from amy labe lew than 7 
feet deep 


Under Ahernative A ompact as a result of development were analy ed weeng 'wo different lease sake ornare 
Forwt Sake (meaneng ehat wowkd he the reset of past come beane wake) and Multple Sales F very analyst | Secton 
TV C ) fommd that empacts to cescwrors wowkd morease ender the multuple sake wcenano grven the morease m both 
ciploranon and winequenm develapment However aust analysts com haded that the umpacts to resowrom would 
roman neghgiie short term and mot rele ant at the populaton level (meanmng that there eowhd be mo wgnefx ant 
reductom om papwlaton) At msue for setustence ace two pomary development mfrastracures gravel roads and 
papelnes Tr.:'. om gravel roads has heen chow 2 to drerupt or delay Canbew movement. and pepelenets) could 
wmpede mo} uch to omportant meect rebef areas depending on where development qocury Although roads 
commecting © « road system on dacks autwade of the Planmeng Area are comadered uniskety of wach a road were 
feet then more peaple cowkd access the area rewulteng om an mcrease om Competition for froh and game resources 


Under Ahernatrve A. hetwoen 230 and 740 miles of new pepetone are expected to be constructed. ung frown 


wew to cast, and commecting to Kaparuh through Alpene andor TAPS through (mat to Purp Suton 2 

two potential pepeteme cormdon are located to the north and scwth of the communmty of Nesqgeat, through prmary 
sebeistence hatwia and are near the Communmtits of Atgasuh and Barrow Eapenence has shown that ehele 
acess for hunteng and fisheng 6 not restncted on development areas by law on polxy subsrstence mumters are 
emouraged to stay away Semlarty many humters are wary to shoot on dacharge firearms near pepelnes on other 
development infrastructure 


2 Evatuation of the Availability of Other Lands for Oil and Gas Exploration and 
Development 


The Nava Petrotewm Reserves Production Act of 1976 (NPRPA). as amended. gives the Secretary of the interor 
the authornty to comduct on and gas leaseng on the NPR A However the law protubaed petroleum production 
from cocurnng op the NPR A unt authonzed by Congress be | 980 Congress granted that authonzamon and 
derected the Secretary of the Imenor to undertake a of Compeutive leasing of potential on and gas tracts 
wm the Reserve The BiM is undertaking thus to fulfill the mandates of the Presidents energy policy as 
well as BLM s respomsibelines to manage these lands under authority of the NPRPA and other authorities (ned 
elsewhere om the EIS The Presadents energy policy derects the Secretary of the Imernar to “comuder additonal 
ep ronmentally respomwtie on and gas development hased on saund ssence and the hes! av arlable technology 
through further lease sales im the National Petroleum Reserve Alasha The Planning Area under comuderanon 
was Chosen because of mts prowmuty to cximsteng and future potential onl fields and ms or! and gas potential (nher 
lands erthen the NPR A that are managed by the BLM are ether toe remote for economs ally viable on! and 
prodwcvem on have alow probabelty of comarmng seffient quantives of on or gas Lands outude of the 
would mot satisfy the Congreswonal darectiom to explore and develop os! and gas resources wrthen the NPR A 
Saate and Native Corporation (ands Cannot be comadered a BLM plan 
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3. Evatuation of Other Atermnatives that Wc uid Reduce or Eliminate the Use. 
Occupancy, or Disposition 


Other ahernatrves that wowkd reduce on chemunatc the ox of putix lands aneded for wittewicnoe purpose at 
prescmed @ th: mann boty [AP EIS @ ahernatees ant mngapon measures Momy of thew measures have tore 
takes wo comuderapon and hawe been moorpocated a spulapoms and ROP) for the vances ahernatrves, 


4 Findings 


The effects of Ahernative A fall above ec.‘ of egmeficantly reaancting subeewteace use for the community of 
Nunqeut, and powbry also for the comm ve of Atgasuh and Barrow The potential umpacts to suber temic 
resources and access dix uwed abowe Cu oc Bow wegneficant level. therefore. a posstive determenaton 
purvuam to ANILCA § 810 1 requared The ‘retnbuvoe of canbow papulanom on the North Slope has hece 
affected by Prudhoe Bay Geveiopment. and acess to subwestence resources currently us restncted there Although 
procedures will be m place to ensure that future dewesopment affects access as bettie 6 powssbhe. ti oti!) probable 
that safety Cumuderatons ell reduce the total area». olable for whwsience purposes in addon f development 
accurs wm the mscct-rehef an as of the TLH. sagneficet or pacts to the praductrvity of the herd could result. thus 
affecting an umportamt subwastence resource This finch: apples to the villages of Atgasui Barrow and Nuigsut 


D. Evaluation and Findings for Alternative B 


Ahernative B of the LAP/EIS would make all areas of the Northweu NPR-A Planning Area avasledie for onl and 
gas leaveng. wth the exceppon of the proposed Kasegaluh Lagoon Special Area and on and along the shores of 
coastal bays and lagoons One addiponal stapwlaton 1 added under Ahernative Bo increasing the total protective 
measwe to || stapulamons and 2! required operating proceduns (ROPs) The protective measw es it huded mm 
Alternative B consist prmanty of sethacts from |9 emportant » aterbodbes. deep water lakes w aerfow!| nesting 
and broad reanng areas. and coastal hays and lagoons Additonal on and gas-related activites such as sense 
ee ee 
analyses 


1. Evaluation of the Effect of Such Use, Occupancy, or Disposition on Subsistence 
Uses and Needs 


The evaluation for ARernatrve Bis expected to he the same as that presented for Ahernative A with regard wo 
non-cel and gas actrwites and os! spell scenanos | shewise impacts to subsistence rescewoes and access would 
remarm the same as those discussed under Alternative A for on! and gas actrv ites such as seroma operations. 
ei ploranoe actrvines and development development in the Northwest NPR A Planning Area is 
pooyected to he less um scope under Ahernative B (less pepeline tength to he Constructed fewer production pads) 
the papetane rowtes as discussed om Alternative A stand 
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2 Evatuston of the Availabilty of Othe Lands for Of and Gas Exploration and 
Devetopment 


The Neva Pewoteum Reserves Pradectce Act of 19 (NPRPA) » seneade’d prwes Ge Secor ay of Ge beer 
Gee author, te conduct oni and ga leameng ot Ge PR A Howewn %2 + protiond pr nten e 
fram accurteng « Ge NPR A une! authored hy Congres. be | Yh Congres: grand tt .drorrgsce and 
Sonud tee Secrrary of he bmercr we umderuas s of competes leaang of peroaual ol wad gm vac 
@ the Reserve The BLM © undertakang Ges to fulfll Ge mamdanes of the Prewedeat s cnergy poday a 
oct » BLM» manage Geew lame under author) ft Oe NAL? 4 amd other euthorme cand 
Checehere © tin The Presademt ) omergy peda) dere the Secretary of the Leena © comader addmenal 
oP) commentiall) cowemutée os! amd ga Greet qmem hesed oe «und xaemce and Gee bew evaiatie echmotagy 
Qermgh further lease sai) the Namcmal Peendeum Rowrve Alaska The Planmeng Arce onder comuderance 
eo hemee tec ewer of  pronemety to amd ature pracetal i fekd and mow and gam peecemal One 

Gen the NRA Oe art managed Py oe BM ae ether ce remem for coomemma ally wale onl and 
~ woo heve a low profetebty of comanneng seffioem quatme of ol a gm Land: cuted of he 
wok) oct sateefy the Congressonal derectom to captare and deveiep oul and ga resources exten the NPR A 

wo | Natrwe Corporames Lands cammet be comadered @ a BLM pian 


3 Evaiuation of Other Aternatives that Would Reduce or Eliminate the Use. 
Occupancy. or Disposition 


Omer alhernatives Chat eomkd reduce on chem. ate tne ase of pela lands aeeded for subweiet.¢ purposes are 
presented om the mann teaty [APEIS as ahernatrves and mmgaton measures Many of thew meacure. have been 
taken imo Comuderaton and have heen mocorporated a supulapom and ROMP: for the varews aPernatrves 


4 Findings 
The effects of Alternatrve B fall ahowe che lewe! of agnelicanthy subertemce wae fon the Community of 
Nengeut and possibly alse fur the Comemanmtes of At asut and Barrow WPECT: te suberstomce 


resources and acess dmcused shows exceed the now sagneficen level a powtive dermenatam 
persaant to ANTLC A § #10 requered The dearbwoon of Canhow pupelatiom: on the North Slane hav heen 


procedures will he on place to ensure that future development affects access as huthe as 
that safety Comsaderamoms will reduce the total arc. avariatte for eubwetence purposes bn ack’ 
aoours m the msect rehef areas of the TLH. empacts to the pradwcwsity of the he 


affecting an important subwitence resource fomdeng apples tothe villages of Atgawuh 


E. Evaluation and Findings for Alte-native C 


Alternative ( of the LAPYEIS provides seibstantal prosectios for trol gical resources m the Northwest NPR A 
Planning Area Several areas wowkd mer be avarlable for leasing om hudeng the proposed Lago 
Special Area three proposed eckdermes: study areas and areas kdeontfied as heeng of Concern for estuanme. 

deep eater lakes and over and npanan habetat Canoe movement and maegraton areas hocms Dram amd 
exten. Cultural and paleomtodags al resources and cubertene catem and camps A total of >| ctapmelatvms amd | 8 
reqnered operating prea dures ROW.) wc ek! he oon place | neder Ghe alternative ool and gas development wowk) 


he unkbely to coo 
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1. Evaluation of the Effect of Such Use, Occupancy, or Disposition on Subsistence 
Uses and Needs 


The evaluation for Alternative C 1s expected to be the same as thet presented for Alternative B with regard to 
non-oil at.d gas activiues and oi! spall scenarios. With regard to onl and gas actrvines, because development 1 not 
expected to occur, disruptions to subsistence would only occur as a result of seasmac operasons., or other 
exploratiun. Subsistence activines that occur dumng the winter season. and therefore could be affected by sersmac 
explorapon include: furbearer trapping. fishing. and opportune huntung Recent testuumony by community 
members from Barrow and Nuigsut ‘sas indscated thal sersmac exploration does interfere with overiand travel by 
snow machine (SAP Mirwtes, June 6, 2002 meeting. Harry Brower, personal communication) Specifically. the 
deep ruts left im the snow by sersmic vehicles create difficult terram to traverse. and result in excessive 
wear-and-tear on both snow machines and the sleds that are pulled behind them Replacement or repair of these 
tools that are used for subsistence harvesting 1s costly However. despite the hindrance and annoyance. sersm:¢ 
exploration Soes noi create a substantial barner between communities and subsistence resources. 


Exploration operations (the drilling of exploratory wells) requires the construction of ice roads and pads um order 
to move dnill ngs and other heavy equipment to the remote drilling locations. Usually. only one exploratory well! 
can be drilled per ng during a winter season. thus the number of exploratory wells drilled is dependent on the 
number of ngs in operation. Delineation wells are drilled around a positive exploration well (called the discovery 
well) to define the limits of a reservow. and as many as 4 to 6 delineation wells can be drilled in a winter season 
on the exploratory ice pad or pads. 


Stipulation D-| states that ex oratory drilling in shallow lakes. streams, lake beds. or the active flood plain will 
only occur if the applicant can demonstrate (hai impacts to fish and wildlife are mimimal_ ice roads constructed by 
the oi! companies do not restnct movement of subsistence resources, and are frequently used by local residents for 
access to remote areas. Actual construction of the roads and ice pads could result in short-term displacement of 
furbearers or other small animals 0 the immediate area of construction, and water or ice with «wal from lakes 
and streams could affect fish. However, Supulation B-| prohibits the withdrawal of water from nvers and streams 
during the winter and protects ‘ish vesources by limiting the amount of water available for withdrawal from lakes. 
and Stipulation B-2 prohibits the compaction of snow cover or snow removal from fish-bearing waterbodies. 
Supulation D-2 further protect, subsistence resources by not allowing permanent oil and gas faciliues during the 
exploration phase. 


In the unlikely event that development would occur, Stipulation E-! protects 22 rivers or creeks by not allowing 
permanent facilites within specified distances for each waterbody For those waterbodies not listed by name. 
Stipwhation E-3 states that permanent oi! and gas facilities are prohibited upon or within $00 feet of any active 
floodplain, and Stipulation E-4 prohibits gravel mine sites within any active floodplain Supulation E-2 prohibits 
the construction of permanent roads that connect to a road system or docks outside of the Planning Arca. As a 
result, there will be no casy access via a road system for other potential fish and game user groups (i.¢., sport 
hunters, commercial fishermen). Therefore, there would be less competition for the resources in the Planning 
Area. Stipulation E-5 prohibits the construction of causeways and docks in nver mouths or deltas. All of the 
above serve to protect fish and game resuurces and habitat from the potential negative effects of development. 


2. Evaluation of the Availability of Other Lands for Oil and Gas Exploration and 
Development 


The Naval Petroleum Reserves Production Act of 1976 (NPRPA), as amended, gives the Secretary of the Intenor 
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the authority to conduct oil and gas leasing in the NPR-A. However. the law protubited petroleum production 
from occurnng in the NPR-A until authorized by Congress. In 1980, Congress granted that authorization and 
durected the Secretary of the inienor to vodertakc a program of competitive leasing of potentia! oil and gas tracts 
mm the Reserve. The BLM ts undertaking this LAP/EIS to fulfill the mandates of the Presadent’s energy policy as 
well as BLM's responsibilities to manage they lands under authonty of the NPRPA and other authonines cited 
elsewhere mm the EIS. The President's energy policy directs the Secretary of the Intenor to “consider addimonal 
environmentally responsible on! and gas development. based on sound science and the best available technology. 
through further lease sales nm the Nabona! Petroleum Reserve- Alaska ~ The Planning Arca under consideration 
was Chosen because of ts proxumuty to existing and future potential onl fields and mts oil and gas potential. Other 
lands within the NPR-A that are managed by the BLM are esther too remote for economically viable oil and gas 
prodecbon, of have a low probability of contamng sufficsent quantines of cil or gas Lands outside of the NPR-A 
would not satisfy the congreswonal direchon to explore and develop oil and gas resources within the NPR-A. 
State and Native Corporation Lands cannot be comudered m a BLM pian. 


3. Evaluation of Other Alternatives that Would Reduce or Eliminate the Use, 
Occupancy, or Disposition 


Other cternatives that would reduce or climunate the use of public lands needed for subsistence purposes are 
presented im the main body LAP/EIS as alternatives and metigation measures. Many of these measures have been 
taken into comuderation. and have been incorporated as stipulations and ROP’s for the vanous alternatives. 


4. Findings 


The effects of Alternative C fall below the level of possibly significantly restncung subsistence ‘ses and needs. 


F. Evaluation and Findings for the Cumulative Case 


1. Evaluation of the Effect of Such Use, Occupancy, or Disposition on Subsistence 
Uses and Needs 


The cumulative case scenano includes potential adverse effects on subsistence uses and needs caused by existing 
and planned development activities, multiple lease sales proposed for the Northwest NPR-A Planning Area, 
possible additional sales in the remainder of the NPR-A. and other planned and reasonably foreseeable projects on 
the North Slope. Future activities could include Federal and State offshore lease sales. State and private onshore 
activities, and transportation of oil and gas by tankers or a pipeline. Whether any of these future activities actually 
would occur is not known, but the following discussion assumes that the development and production stage would 
occur. Section I'V_F of the LAP/EIS contains a detailed description of the cumulative-case scenario, including the 
possible oil field and infrastructure development that this evaluation uses This assessment and finding assumes 
that all future development in the NPR-A wouid be subject to the stipulations and required operating procedures 
(ROP’s) proposed in this L[AP/EIS. 


The effects of Une cumulative case so far exceed the effects of any action alternative for the Northwest NPR-A 
that there 1s no discernible difference in the level of cumulative effects under the Preferred Alternative. 
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Nartrecs Naponal Petrodewm Reserve Alessia 


Alternative A. Alternative B. Alternative C. or the No Action Alternative. 


Cumulatve effects on caribou-calving distnbunon are likely to be bong term under all alternatives (including the 
No Achon Alternative) over the life of the on! ficids. but probably local withun | 86 to 2 48 mules (3 to 4 
kilometers) of roads located within the calving areas. This reducvon in calving and summer habutat used by cows 
and calves of the Central Arctic Herd (CAH), the TLH, and the Western Arctic Herd (WAH) caribou from future 
oni and gas a Uvines, represents a funcvonal loss of habstal thal may resuli m a long-term effect on canbou herd 
productivity. The ranges of the CAH lead to more subsistence-hunting pressure on the TLH. however. this 
potennal cffect may not be measurable because of the great natural vanabulsty un caribou populabon productivity. 
Estabisshing the existence of a direct link to reduced harvests or access to subsistence resources under the 
cumulative case currently 1s difficult. but is possible that these effects may cxist in the future. The addmonal 
development pressure envisioned by the cumulative-case scenano could exacerbate changes in abundance and 
productivity of caribou and these changes may. in turn, adversely affect subsistence harvests. 


Possible changes in caribou distribution paticrns could also negatively affect subsistence bunters. For example. 
changes im the location of caribou calving arcas may affect hunter success if calving caribou were to move to 
areas that were more difficult for subsistence hunters to access. 


Access by subsistence users to the Prudhoe Bay on! fields currently ts restncted. Supulations proposed in this 
LAPYEIS are imtended to lumit such broad restrictions i the Planning Area. but some restnctions for the reasons of 
safety in the Planning Arca as well as elsewhere could occur. Such a reduction to access could negatively affect 
vabsistence users. 


Any future gravel roads built from the NPR-A or any other North Slope development to the « x1sting haul road 
could allow access to sport hunters. particularly if no restncton on hunting from or near the roads apphes. 
Although i 1s unlikely that such a road would ever be built. and improbable that unrestncted access would be 
allowed, amy increase im the numbers of hunters in the area would increase competition for cambou: 


The cumulative effects on muskoxen, moose, wolves. and wolverines are likely to be local within about | or 2 
miles of oil exploration and development facilities and resource inventory -survey activites and generally 
short-term. with no significant adverse effects on thew populations under any of the alternatives considered in this 
EIS. 


Although there would be more disturbance of waterfow! (including black brant) and. possibly. more small 
intermittent oi] spills in the cumulative case. the overall effects on waterfow! are expected to be minimal under all 
alternatives. Even a major os! spill would not change this assessment because of the nesting and feeding patterns 
of the waterfow! present in th Arcuc 


Fish habitat that 1s protected by setbacks would recerve minimal impacts from most activities. although a mayor 
oul spill in the Colville River could significantly affect several fish species. While fish habitat ¥ ould have more 
protecvon under Alternative B. Alternative C. and the Preferred Alternative than under Alternative A. the overall 
cumulative effects on fish would m be nouceably different under the vanous alternatives. 


The offshore development and transpon that 1s possible under a cumulative case Could result in on! spills in the 
manne environment. Any os! spill that taints. or 1s perceived to tasnt. whale or other manne mammals of 
Maporlunce to subsistence users would have a significant negative effect on those users If such a spill affected 
nn nt = Ane eal eg ie gp pg 
negative on 


subsistence users Under all alternatives. there should be tntthe cumulative eff <i on any marine 
mammals from disturbance and nore. and access would not be affected: 
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Fomal lecgratcd Acuwsty Plan/Eaveormemal impact Susemeet 2003 


From 1990 to 1997. the North Slape's permancat population grew af an annual ratc of 2.7 percent. and Nungqeut 
was the fastest growing village Thes rate could comtumuc for the foreseeable future wath or without the 
development envimoned mn the cumulative scenamo discussed m the LAP/EIS. The effects of such growth on 
compeupon for subsistence resour_es are difficult to prodact. but st 1s posssble that over ume there will be 
mcteased Competscs among loca sehustence users bts unlikely that the tramucat workers associated wath cil 
and gas development will add to the co mpeupon. because they are inclgsbie for the subuestence pnonty under 
cxnstng Federal regulavons. 


2. Evaluation of the Availability of Other Lands for Oil and Gas Exploration and 
Development 


The Nava Petroleum Reserves Production Act of 1976 (NPRPA), as amended, gives the Secretary of the imtenor 
the authority to conduct oil and gas leasing in the NPR-A. However, Solwanliitiahensdamentinaie 
from occurrmng m the NPR-A until authonzed by Congress. In 1980. Congress gramted that authonzanon and 
directed the Secretary of the Imtenor to undertake a program of compettive leasing of potential ol and gas tacts 
mm the Reserve. The BLM 1s undertaking this LAP/EIS to fulfill the mandates of the President's energy policy as 
well as BLM’s responsitilitics to manage these lands under authonty of the NPRPA and other authonnes cited 
elsewhere om this EIS. The President's energy policy directs the Secretary of the imenor to “consider additional 
environmentally responsible onl and gas development. based on sound scence and the best available technology . 
through further lease sales m the National Petroleum Rescrve- Alaska The Planning Area under conuderaton 
was chosen because of is proxumsty to cxrsting and future potential onl fields and its onl and gas potential. Other 
lands within the NPR-A managed by the BLM are exther too remote for economically viable onl and gas 
production. or have a low probability of contaming sufficrent quantines of onl or gas Lands outside of the NPR-A 
would not satisfy the congressional direction to explore and develop oil and gas resources within the NPK-A_ 
State and Native Corporaton Lands cannot be considered in a BLM plan. 


3. Evaluation of Other Alternatives that Would Reduce or Eliminate the Use, 
Occupancy, or Disposition 


Other alternatives that would reduce or eluminate the use of public lands needed for subsistence purposes are 
presented in the main body IAP/EIS as alternatives and mitigation measures Many of these measures have been 
taken into consideration, and have been incorporated as stypulatons and ROP’s for the vanous alternatives. 


4. Findings 


The cumulative case may significantly restrict subsistence resources or them use for caribou and requires a 
positive determination pursuani to ANILCA § 810 for all alternatives. including the No Action Alternative. The 
distnibunon of canbou populations on the North Slope has been affected by Prudhoe Bay development. and access 
to subsistence resources currently 1s restncted there. Although procedures will be i place to ensure that future 
development affects access as little as possible. it 1s still probable that safety considerations will reduce the total 
area available for subsistence purposes. If a mayor onl spill occurs in the future. 1 could significantly affect both 
populations and distnbutons of fish, whales and other manne animals. causing significant restnctons to 
subsistence resources Population growth over the course of the plan results in a greater number of residents 
relying on local resources to meet thei needs. In addition, construction of any road that would allow access to the 
area will allow for an increase in Competition for subsistence resources by sport hunters. These restnctvons have 


the potential to affect Barrow. Atgasuk. Nuigsut, Wainwnght. and Point Lay 
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Although the effects of the Preferred Alternative, Alternative C, and the No Acvon Alternative fall below the 
threshold of may sagnificantly restnct subsistence use. the addron of the cumulative case increases results in a 
levei of effects that may restnct subsistence use under those alternatives. Therefore, a positive 
ANILCA § 810 determination must be made for cach of these ttace alternatives as well. The addmon of the 
cumulative case to Alternatives A and B further wncreases the potential for effects to subsastence use by bacal 
resadents, resulting im a definite positive finding under ANILCA § 810. 


ANILCA § 810(a) provides that no “withdrawal, reservation, lease, permit, or other use, occupancy or disposition 
of the public lands which would significantly restnct subsistence uses shall be effected” until the Federal Agency 
gives the required notice and holds a hearing in accordance with §810(a\ 1) and (2). The BLM provided notice in 
the Federal Register that it has made positive findings pursuant to § 810 that Alternatives A and B im the LAP/EIS 
meet the may significantly restnct threshold. When the cumulative effects are comsadered, all alternatives exceed 
the may significantly restnct threshold As a result. public hearings were held in the potentially affected 
communities of Anaktuvuk Pass, Atgasuk, Nuiqsut, Wainwnght. Powt Lay, and Barrow. Notice of these heanngs 
was provided in the Federal Register and by way of the local media. imchuding the Arctic Sounder newspaper and 
KBRW., the local Barrow radio station with coverage to all villagcs on the North Slope. 


IV. SUBSISTENCE DETERMINATIONS UNDER § 810(a)(3)(A), (B), and 
(C) 


ANILCA § 810(a) provides that no “withdrawal, reservation, lease, permit, or other use, occupancy or disposition 
of the public lands which would significantly restnct subsistence uses shall be effected” until the Federal Agency 
gives the required notice and holds a hearing in accordance with §81(0(a)( 1) and (2), and makes the three 
determinations required by § 810(a 3A), (B), and (C). The three determinations that must be made are |) that 
such a significant restriction of subsistence use 1s necessary. consistent with sound management pnaciples for the 
utilization of the public lands, 2) that the proposed activity will involve the minimal amount of pubhc lands 
necessary to accomplish the purposes of such use, occupancy, or other such disposition, and 3) that reasonable 
steps will be taken to minimize adverse impacts upon subsistence uses and resources resulting from such actions 
{16 U.S.C. § 3120(aX 3A), (B), and (C)). The BLM has found in this subsistence evaluation that all the 
alternatives considered in this [AP/EIS (inciucing the no-action alternative), when considered together with all the 
past, present, and reasonably foresecable future cumulative effects discussed in this EIS, may significantly restrict 
subsistence uses. Therefore, BLM undertook the nutice and hearing procedures required by ANILCA § 810 (aX!) 
and (2) in conjunction with release of the Draft EIS in u Jer to solicit public comment from the potentially 
affected communites and subsistence users 


The determinations below satisfy the requirements of ANILCA § 810(a\(3)(A), (B), and (C). 


A. Significant Restriction of Subsistence Use is Necessary, Consistent with 
Sound Management Principles for the Utilization of Public Lands 


The BLM has prepared this |AP/EIS to fulfill the mandates of the President's energy policy and the responsibility 
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to mange the NPR-A under the authonty of rwo laws passed mn 1976—the Nava Petroicum Reserves Prode-non 
Act (NPRPA) and the Federal Land Policy and Management Act (FLPMA). The President's energy policy directs 
the Secretary of the Intern to “comsader additonal environmentally responsible oil and gas development, based 
on sound science and the best available technology. through further lease sales in the NPR-A.” The NPRPA 
provides for “an cxpedsbous program of competitive leasang of ol and gas” in the NPR-A “notwithstanding any 
other provision of law” (42 U.S.C. § GS08). At the same time, the statute also requires that all ofl and gas 
actrvines “undertaken pursuant to this secvon shall mmciude or provide for such condsboms. restncuons, and 
protubivons as the Secretary deems nccessary oF appropriate to mitugate reasonably foresecabie and wgnificantly 
adverse effects on the surface resources” of the NPR-A (42 U.S.C. § 6508). 


ht was im furtherance of these obyecty os. together with other management guidance found mm the NPRPA. 
FLPMA, NEPA, and ANILCA that this LAPYEIS was undertaken After comudenng a broad range of alternatives, 
a Preferred Alternative was developed that provides for onl and gas leasing and also puts un place numerous 
protective designations and measures for important subsistence resources and subsistence use areas The 
a raibandundl Glas todhew Galen willindin Uhanien Anndedahentaaiaieh eaaniaricanial 
surface accupancy or to prov: kc other protective stapulabons, required a careful balance of scund management 
pnaciples as set out un the NPRPA, FLPMA. and other statutes. The resulting Preferred Alternative comuaders the 
necessity for economucally feasible lease sales and also provides effective protecbons to manumuze any wmpacts on 
subwistence resources and uses. 


Under the Preferred Alternative, leasing will be deferred for ten years on | 570,000 acres im the western portion of 
the Planning Arca. now referred to as the “Deferral Arca.” The decision w forego leasing for ten years in this arca 
was based im part on public testemony from the communsties of Pout Lay and Wainwnght. who felt that os and 
gas exploration and development was moving too fast to adequately study the effects on fish and wildlife In 
addition. the Preferred Alternative precludes the comstruction of permanent facies from within % of a mile of 
the enure coastal area, within “2 mile of nver. and ‘4 mule from all deep-water lakes Onl and gas exploration 
activites would only be allowed between October | Sth and May | Sth. and all overland activities will be 
Kasegaluk Lagoon 1s recommended for designation as a Special Area. with no surface accupancy Special study 
areas would also be created for caribou and brant. where multi-year studies would be required poor to the 
authonzation of development activities. 


These measures and others contained in the stypulations apphed to the Preferred Alternative were proposed 
specifically to ensure that subsistence resources and uses are not significantly restncted by the proposed action. 
Because of the numerous restnctions and protections moorporated as part of the Preferred Alternative. BLM has 
found that the Preferred Alternative by itself would not result in sagnificant restncuions of subsistence resources 
and uses. However, considered together with past. present. and reasonably foreseeable future cumulative effects 
of possible onl and gas activities on adjacent lands, including state. privately owned, and offshore areas that are 
not under the BLM's control, the possibility exssts that all the activities combined may significantly restrict 
subsistence uses. 


The BLM has considered and balanced all of these factors. including. most prominently. the carefully crafted 
restnctions and limstations chat were included in the Preferred Alternative to address subsistence concerns and to 
provide significant protection for subsistence resources and uses The BLM has deternaned that the significant 
restnction that may occur under the Preferred Alternative-. when considered together with all the possible umpacts 
of the cumulative case--1s necessary and 1s consistent with sourd management pnnciples for the use of these 


public lands. for che BLM to fulfill the management goals tur the Planning Area as guided by the statutory 
directives in the NPRPA, FLPMA, and other applicahle laws. 
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B. The Proposed Activit, Will involve the Minimal Amount of Public Lands 
Necessary to Accomplish the Purposes of Such Use, Occupancy, or Other 
Disposition 


The BLM has determuned that the Preferrec Ahernative involves the menema!l amount of pul lands meoessary to 
accomplish the purposes of the LAP. Decoding where and how much land to make available for orl and gas leasang 
withen the Planning Arca involved the comuderanon of a number of factors. including where the high potcntial 
areas for cal and gas resources are {ound withen the Planneng Area. the bacation and amount of lands that are 
necessary for leasing to have an coomormcally feassble leasing program. the umportance of surface resources and 
ases. and the measures whach can be taken to reduce or chumunate the possibelsty of a agneficant restnchon on 
subutence Given these important factors. the process for determining which lands to offer for oul and gas leasung 
im the NPR-A did not facus only on menumizing the wamber of actes used for subsistence. although that was an 


important factor 


The BLM's approach was to balance the need to make sufficient lands available for leasing to achueve an 
cconomucally feasible lease program while placing off-lumets of restncting development actry ites on the lands 
thal are most important for subsistence resources and uses As described under (A). above. the Preferred 
Alternative accomplished thus balance by protecting subwistence uses through surface aocupancy restnchons such 
a setbacks, protibypons on types of surface activites, and stipulations to protect mmportant subwistence use a cas 
on tabes tad nvers and near cunsting subwistence camps and cabins 


The BLM has determined ‘hat the careful balance reflected mm the Preferred Ahernative imvolves the minimal 
amount of public isads wecessary to accomplish the purposes of the JAP. The BLM has made avaslable the 
munmimum lands # has determined necessary to Carry out its leasing program while stipulating on! and gas activities 
wn the arcas most important for subsistence resources and uses, 


C. Reasonable Steps Will be Taken to Minimize Adverse impacts upon 
Subsistence Users And Resources Resulting from Such Actions 


When BLM began its NEPA scoping process for this LAP/EIS, i internally identified subsistence as one of the 
mayor issues that the [AP must address The results of initia! public scoping meetings in the villages of the North 
ape supported this conclusion, and BLM held a workshop in Barrow with the NPR-A Subs. sence Advisory 
P.nel to further identify subsistence concerns and to seek ideas from subsistence users about ber to address these 
concerns. 


The BLM also took into consideration comments from the villages and individuals of the North Slope during the 
Subsistence Hearings conducted in consunction with the draft LAP/EIS public meetinys In areas that are availate 
for leasing. stringent protective measures for subsistence resources will be required and include seasonal 
restrictions. setbacks, and mutations on the amount of water available for onl and gas uses Impacts to the 
subsistence user are mitigated by detailed stypulations that apply to lands that are leased. and ROP’s that apply to 
all lands im the Planning Area 


Adequate consultation has heen identified as the most effective means of mitigating impacts to subsistence by the 
local and tribal governments of the communities on the North Slope To thes end. Stupulation |! Sov we occ 
Consultanon for Permitted Activites, requires the permittee to consult directly with affected communities. and 
defines in deta:! what constitutes adequate consultation In addivon specif requirements are detailed for 
consultation with regard to sersmac activites. an added protection that was not present in the Northeast NPR A Plan 
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APPENDIX 6. FIRE MANAGEMENT 


A. LAND USE PLAN DECISIONS 


Fare me dewred all area of the Norther NPR A so there are no Constant asecated oot Ge ue of fre 
the Plammeng Arca bere ell Cwually revel from natural pnt although BLM may ew managemers ognard 
fires to omprowe wopetames Condmmem for q™mcfx rescwrors 


The ewe of doven another large mechamsed equipment on the capprewwes of fire in prohebaed the Northrees 
NPR A Planning Arca 


The use of fire reurdant m the cappresssn of fire ns prohubaed om amy area of the Narthees NPR A 
Area where eater resources may he ompacted | se of fire retardam would be allowed only after a Wikdland 
Setuation Analy us has heen condacted No wmpact te eater resource: ell he allowed 


Use of hehcopters and fired wung tore bevel aercrafi im restrcted during qpecefx tomes of the year m certam areas 
to protect wikdiefe (Stapulamons F | and F.2 under Ahernatrwe C ROP F-| under Ahernatives A.B. and C. and 
ROP F | ander the Preferred Alternative) 
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included in Play 14 because they may represent minor regressions in the Nanushuk- Torok delta system and they 
share the same shallow structures as the overlying Nanushuk Group 


The Nanushuk Group in Play 14 ranges from 1,000 to 10,000 ft thick (Bird, 198Bc:fig. 16.18). The Nanushuk 
Group along the eastern boundary of NPR-A is overlain by up to 3.500 fi of Upper Cretaceous prodeita shales and 
fluvial-deltaic sandstones of the Colville Group that are also folded (Bird, | 988c-figs. 16.19, 16.20). The 
distribution of the Colville Group (identified as “Upper Cretaceous") is shown in Map 104. The Colville Group 
oe par 2 me penny a of a ps Oty emery dpnsg ng 

shallow and extend along fold axes directly to the land surface on the west. However. some ty 
sandstones in the Gubvh anticline are Charged with gas (tested 2.060 Mcf of gas per day at Gubik No. 


Bird, and Collet, 1986). Straugrapha barners providing western permeatulity seals on the cast-plunging folds are 
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River Formation at three of these wells 


Play 16. Sadierochit-Arctic Platform-West (UBWA1600) 


Play 16 covers | 800 mi? and lies at drilling depths between 7000 and | 3,000 ft within the Northwest and 
Northeast NPR-A Planning Areas. The aree of Play 16 is shown in Map 101. The primary reservoir objective is 
the Triassic Ivishak sandstone of the Sadlerochit Group Sandstones of the Sag River Formation may also contain 
petroleum. The Ivishak sandstone ranges from 0 to 150 ft thick within the play area and average porosities range 
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Appendix 7. Oil and Gas Resource Assessment 


A. introduction 


The environmental impacts associated with future oi] and gas activines are assumed to be correlated to the 
economic petroleum potential. That 1s. higher levels of development are likely to be associated with higher levels 
of impacts. However, there is no way to accurately predict when or how much of the theoretical (undiscovered) 
petroleum potential will actually be converted to future production. For the basic oil and gas resource analysis, it 
1s assumed that the enure Planning Areca will be open to unrestricted leasing. exploration, and development. lt 
ts also assumed that the entire economac fraction of the resource endowment (that part occurnng in large pools 
that can be developed profitably at certain commodsty prices) will be both discovered and developed by industry. 
However, its acknowledged that i ts unlikely that all prospects will be tested or that all economuc resources will 


directed to other basins and some of the potentially economuac resources are left in the ground. Industry groups 
could easily lose interest in exploration at any time after a number of costly dry wells. Without an 
aggressive exploration effort the full potential of the area may never be realized. Even with 


aiiicciian, Us desamadetactecaeaiinall and ass ented caueantin el aaa ae ena 
endowments of recoverable oil and gas. 


It ts conceivable that future technological advancements will lead to a decrease in oil/gas finding and recovery 
costs and thereby increase the fraction of resources that can be economically recovered. However, the effects of 
unknown future technological advances cannot be addressed at this time. 


economic potential. However, discovered pools were treated separately from the population of hypothetical. 
undiscovered pools. 


Pools discovered pnor to 1999 have published, mean reserves that are patently too small to support economic 
development. Some of these discovenes have remained undeveloped for many decades. For example. the Umuat 
oil field was discovered in 1946, and mean oil reserves are estimated to be 70 MMbbi. However, the Umiat 

field is viewed as uneconomic because expected low well production rates would not generate revenues sufficient 
to overcome the high costs associated with development of the field and construction of a lengthy pipeline 
connecting Umuat to existing North Slope infrastructure We acknowledge that discovered pools with published 
reserve estimates have the potential for larger recoverable volumes at low probabilities (i.¢., it 1s possible, but 
very unlikely, that volumes in excess of published reserves could be recovered). Some of the discovered pools are 
now available for leasing and might even attract bids from compames willing to gamble against the low 
probability for high-side reserve volumes. However, in our economic model, these high nsks burden hypothetical 
projects and render them uneconomic even when larger reserves are entertained. 


Discovenes announced since 1999 (Table II]-01) do not yet have published reserve estimates. These discovenes 
are not fully appraised in terms of pool size and only represent “discoveries” in the sense that significant oil or 
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g2s flow rates were measured from certain geological strata It ss not known whether any of these discovenes will 
prove to be sufficsently large to pustify develupment. The post- | 999 discovenes were removed (for statustcal 
reasons) from the populanon of hypothetical. undsscovered pools that were exphcaitly evaluated by the economuc 
model. However, a full spectrum of sizes f undiscovered pools—probably fully representatrve of the possible 
sazes of the new (and pre- 1999) discovencs--were subjected to economic sumulabon analyses and im the end could 
have contributed to the economic endowment. 


Two computer models—developed by MMS for offshore resource assessment--were used in evaluating the 
combined Northwest and Northeast NPR-A Planning Areas. Descnpnons of how these computer models were 

and used in the recently completed 1995 National Resource Assessment are provided in USDOL MMS 
(1996¢) and Sherwood (ed.), (1998). These two computer programs are summarized here. 


The Geologic Resource Assessment Program (GRASP) calculates the conventonally recoverable resource 
potential or “geologic potential.” Geologic charactenstics of reservomrs and plays are input as ranged vanabiles (in 
the form of probability distribunons) which are sampled raaxdomly (“Monte Carlo” sampling) to determine pool 
numbers and size. The pnmary output includes cumulative frequency (or probability distribupons) for total oil, 
gas, and barrels of o1! equivalent (BOE) volumes, and a pooi rank (or size) distribuvon for cach assessed geologic 
play. The pool rank distnibunon displays the number of accumulations expected, with sizes ranked from largest to 
smallest. These data represent the hydrocarbon pools expected i. *h> asy.ssment area The output of GRASP is 
sampled as part of the data used by the Probabilistic Resource Estimat -5-Offshore (PRESTO) model. 


The PRESTO model performs a discovery/development/produchon simulation and a discounted cash flow 
analysis for each hypothetical pool forecast by the GRASP model. In a given inal, pools with positive net present 
value are considered to be commercially viable and therefore, contribute to the play's economic resources. 
Economuc play resources are then summed to create the total economic potential of the assessment area. The 
economuc analysis proceeds as a senes of simulation runs at different commodity pnces. and the results are 

in price-supply curves. Higher commodity prnces support an increase in the resource volumes that are 
profitable to produce. At very high (perhaps unrealistic) prices, the economically secoverable resource volume 
approaches the conventionally recoverable resource volume calculated by the GRASP model. 


B. Geologic Assessment 


It 1s smportant to acknowledge that resource assessments are built on a constantly changing database and most 
should be viewed as updates of previous work. This 1s the case for the present assessment. Numerous ot! and gas 
resource assessments have been conducted in the NPR-A (Bird and Powers, 1988) The most recent assessment 
was in 1997 by MMS and BLM as part of the Northeast NPR-A LAPYEIS process (Craig and 
Sherwood, 1999). In 1995, the U.S. Geological Survey (USGS) completed a regional assessment of all of 
northern Alaska (Bird, 1995; Atanasi and Bird, 1995) but offered no separate estimates for the NPR-A. The 
USGS recently completed a new oi! and gas assessment of the entre NPR-A. and a summary of results was 
released in May 2002 (Bird and Houseknecht, 2002a, 2002b) However, the USGS assessment does not provide 
resource estimates specifically for the Northwest and Northeast NPR-A Planning Areas. Accordingly. MMS and 
BLM assessed the oi! and gas potential of the combined Northwest and Northeast NPR-A Planning 
Areas in support of environmental studies of the impacts of proposed leasing programs The MMS/BLM 
assessment was completed in April 2002. A comparison of the results of the 2002 MMS/BLM and USGS 


assessments 1s provided in this appendix 


The overall assessment 1s orgamized around fundamental units called geology plays A play ts a group of 
prospects that share attributes of ongination such as trapping mechanism. reservow stratigraphy, hydrocarbon 
source, and migration/charging history Prospects are untested traps that could contain hydrocarbons (oil or gas or 
a combination of both). Typically, most prospects within a play are “dry” (devoid of recoverable hydrocarbons) 
The fraction of all of the prospects within a play that may contain hydrocarbons (rather than water) can be viewed 
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a 2 success rate for the play. if exphorapon statistics or subjective cstumaccs mndacate an overall chance of success 


of 0.15, then 15 oil of gas pools would be expected to cxist among a population of 100 prospects. Using thus play 
approach, the general indormabon shout the geology of an areca can be converted umto estumates of resource 


1. Summary of Plays 


idenufying geology plays m the NPK-A began with the grouping of plays based on strangrapiac associspon. For 


111-01) dhustrates the mayor sequences and play group Although strangraphy . the bass for the most 
fundamental play groupengs. further separaboms and groupings are based on the temperature environment for 
hydrocarbons and the structural setting 


Some plays are very deeply buned. offering potential for gas resources exclusively. so they must be set apart from 
oal-beanng plays The oil potential for a play depends upon reservour temperature or source type The rocks 

NPR.-A pass from shallow depths (a few thousand fi) i the north to depths exceeding 46.000 ft m the 
south. This depth range corresponds to a range in reservow temperatures from 32 to SRS* F (Demung et.al . 
1992)’ Racks subjected to temperatures over 400° F will contain only natural gas because at that temperature. 
heat-dniven chemical reactions break petroleum hquids molecules mito smaller petroleum gas molecules In 
addon, carbon -nch source racks heated to these temperatures can only generate gas 


Rocks subjected to temperatures exceedim, 400° F record this heating event with vitrinite reflectances exceeding 
2.0% Vitrinite reflectances are measured nvunely im samples from wells. allowing the mapping of the thermal 
histones of rocks. Vitrinite reflectances exceeding 2.0% are achieved at depths more than | 7.000 fi i the 
northern parts of the NPR-A_ In the southern parts of the NPR-A and along Meade Arch. the 2. 0% vitrinite 
reflectance isograd’ lies at depths of 7.500 ft (subsea) or less. 


Most of the geologic column in the southern NPR-A hes deeper than the 2 0% vitnnnte reflectance isograd and 
offers the potential for gas only By contrast, most of the geologic column im northern parts of the NPR-A hes 
above the 2 0% vitrinite reflectance rsograd and any oil deposits in this area have probably survived thermal 
destruction. The lines formed by the intersection of the 2.0% vitrinite ref'-ctance isograd and the stratigraphic 
tops of play sequences form the northern boundanes of the gas belts” as show > in the play maps (see Map 99. 
Map 100, Map 101, Map 102, Map 103, and Map 104 \. In areas south of the 2.0% isograd lines, the respective 
play sequences offer potential for natural gas only The cross section in Figure [11-02 illustrates the relationship 
between thermal maturity isograds and regional structure of rock sequences in the NPR-A. 


a nee were further subdivided on the basis of proximuty to the Barrow Arch, a buned sdge along the 
coast (Map 27) Generally, Ellesmenan and Beaufortian rocks near Barrow An h were deposited in a 
more proximal setting (closer to source terrane sediment transport direction) and offer clean. porous sandstones 
(desirable as petroleum reservoirs) that grade into muddy. non-porous racks to the south 


Most importantly, the Barrow Arch served as a regional destination for hydrocarbons migrating updip within 

permeable formations from oil-generating areas beneath the Colville basin (Figure 111-02) With the excepnion of 
Play 8 (Beauforian-Barrow Arch East) and Play |7 (Beaufortiian-Barrow Arch West). the southern boundary of 
the Barrow Arch plays used in this assessment 1s the same as that adopted by the USGS in thei 1995 assessment. 
The southern boundary of the USGS Barrow Arch plays is described as “arbitrarily selected as the down-dip limit 
(on the south flank of the Barrow Arch) of the characteristic structural-stratigraphic traps” (Bird, 1995. pp. 16 and 
25). 


The “Arctic platform” plays occupy the arcas between the of-mich Barrow Arch on the north and the deeply 
buned gas plays on the south They offer an umtermedhate buna! cevironment and a mur of on and gas resources 
The Arctx plationm and Barrow Arch play groups are further separated mio those arcas hying cast or west of 
Meade Arch. whuch passes south from Pout Barrow (Map 77) Meade Arch was chosen as the goologx Ir _ of 
separaon between gas-pronc plays on the west and cul-prone plays on the cast 


Along the Beaufon Sea coast. the westernmost cocurrence of pooled onl 1 an the Sempson field and overtying 
surface cil seeps (Map 26 ) In the sowth the westernmost accurrence of pooied onl 1 at the Umuat Ou fiekd Went 
of the Sumpson and Usual pools we find an arca domunated by natural gas. all five Lnown pools (Meade. South 
Barrow, East Barrow. Sckulih. and Walakpa) are compmsed of natural gas However. thes 1 not to say that lqued 
hydrocarbons are entrcly absent from wesicrn NPR-A Wells mm western NPR-A have cncowmered manor cx! 
shows and some wells m the South Barrow gas ficid have produced very wnall quantnes of guid bydracarhom 
(Bird, 1988: table 15.5, Magoon and Claypool, 1988: uibie 21.1). However, most geologic indicators and the 
results of explorapon dnillang indacate chat wesicrn NPR-A 0s gas-prone Wells are sparse and widely scaticred mn 
central and western NPR-A_ making « difficult to determune exactly where oul-prone plays um the cast grade imto 
the gas-prone plays in the west Lacking more detailed weil control. we assume that Meade Arch has influenced 
cal and gas migration im ways that gusded onl to the cau and gas to the west bor thes reason. the crest of Meade 
Arch ts chosen (for purposes of thes assesement) as the boundary between oul prone plays on the cast and 
correlative. but gas-prone plays on the west. 


The principal od source rocks m Northwest NPR-A passed from the temperature interval for on generation to gas 
ag ete ler ly eter e-em nme 4-7 my 
oil generation in Northeass NPR-A_ Accordingly. the thermal maturity of the onl sowrce racks m much higher 
(or gas prone) in Northwest NPR-A Uiohneson and Howell, 1996pl_ |) Even taday. heat flow and 
are typically higher m Northwest NPR-A than Northeast NPR-A (Deming et al. 1992. figs 6b and Bb) 
Northwest NPR. A. the geologx comtext predicts a gas-prome province The widespread gas shows im 
east and west parts This division allowed the made!s to treat the parts with onl prone and gas prone 
characterizations separately The crest of Meade Arch. as mapped by Karschner and Rycervks (1988 pl 9 1) and 
shown in Map 27 was chosen as the ine of east-west separation for gas_prone plays on the west and otl_prone 
plays on the cast 


Potential reservoirs in the Brootuan sequence o cur mn two highly dissumilar deposstonal setuings In the lower 
part of the sequence. turtadite sandstones (formed by subsea avalanches of slurnes of sediment and «ater that 
move down slope) were deposited at slope bases in the submerged. deep manmne parts of deltas In the upper par 
of the fluvial to shallow marme sandstones were deposited near dela shorelines (Molenaar | 98E) 
Tsu Giinent dapecttionsl eavisunmeats toplediity peudune Gilfesent suservate chasustasietien Ghichueen, tant 
continurty. and potential storage volumes) thal require treatment as separate plays 


In the belt of deformed rocks lying north of the Brooks Range. there are representatives from each play group 
These plays were cut by faults and deformed ito comple: folds by the compressive forces that created the 
Brooks Range in muluple events between | 70 and 65 millon years ago This deformed belt displays mult) stoned 
thrust plates comtasming structures unlike those in hey ae an pete ae 
contained deformed rocks within and north of the Brooks Four of these plays were assessed for thi plan 
The fifth play (Play 21) hes south of the combuned Northwest and Northe NPR-A Planning Areas. so it 1s not 
considered in this assessment 


2. Descriptions of Plays 


The play analysis recognizes 2} plays within the NPR-A Each one is bnefly described below. with play areas 
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Play 1. Endicott-Barrow Arch (UBWA0100) 


Play | covers 600 mr’ and hes between depts of (000 amd | 2.000 ft ethan the comtuned Northeest and 
Northeast NPR-A Planrung Arcas The aca of Play | Se eee 
Mowssappan Endecon Group quaru-nch sandstones of fluvial to angim. deposmed w wructural 
depresmons on the craded surface mop basement Eadioom Group racks thes toward regeonal arches and are 
abeem from arch crests. The Endicom Group is less than | 000 ft Gack wither the plzy area (Berd, 198 
fig 16.10). These racks are absent from Fish Crock platform (hachured areca labeled “Endicom Absent” south of 
JW Dahon well m Map 99) Wedges of Endhoott sandstones flankong Fish Creet platform may how 
wap, Otherwime potential traps are associated with subtle antaxchnal structures and fault structures bh 
seruma mappeng of the tap of acowstx basement Petrovcum charging for Play | eas probably from thermally 
mature Shubleh Kungai and Petibie Shale Formanam deeply buned an the south or possibly from pevroleum 
magrating northwest along Barrow Arch from the Prudhoe Bay area Play | has been peactrated by seven wells. 
two of wtach (East Sempon 2 J W Dahon) tevtied munor amounts of ayphaltx crude on! fram the Endicoon Group 


Play 2. Endicott-Arctic Platform (UBWA0200) 


Play 2 covers | 600 mm ' and hes between drilling depths of £000 and 16.000 fi withun the Northwest and 
Northeast NPR-A Planning Areas The area of Play 2) « shown in Map 99 The reservou otyectives are Lower 
Miserserpan Enchoott Growp quartz mh sandstones of fluvial to shallow manne angim. deposted m aructural 
depressions in the crowonal surface atop basement The play sequence ( Eadsoot Group) m present the 
play area. but is generally less than | 000 ft tuck (Burd, 198c fig 16 10). Play 2 extends westward to 

Arch where the Endicot Group 1 absent Subtle stratigraphx traps may accur im the southern part of the play area 
along the flexure forming the north edge of the [kprkpui Ummat basen Truncated wedges of Eadiout sandstones 
flankong Meade Arch may host stratigraphx traps The history of deeper buna! at Play 2 has probably dumunihed 
reservoar pore systems more than on Play | Play 2 1s considered more gas-prone than correlative Play | along 
Barrow Arch Petroleum chargeng for Play 2 was probably from shales withen the lower pant of oe 
itoumesten coquence to the exuth to ee ftgihguh Unies tenia. The Tapagerch. South Simguen, and Wen Plch 
Creek wells. (none of which tested hydrocarbons from the Endicott Group) penetrated Play 2 


Play 3 Ellesmerian (All)-Gas Belt (UBWA0300) 


Play } covers a maximum of 14.500 mr’ and hes between depths of | 2.000 and 32.000 fi wuthun the Northwest 
and Northeast NPR-A Planning Areas (maximum area of Play } within NPR-A ts 22.0% mi”) Play } inctudes all 
of the Ellesmenan sequence reservou otyectives (Endicott. Lisburne. and Sadlerach) south of imerectons with 
thew respective 2 0% vitnane reflectance mograds. where they are so deeply buned that only natural gas has 
survived thermal destruction The play areas change for different formations withen the Eliesmenan 

because the 2 0% vitnane reflectance isograd mtersects the deepest formations the farthest orth (see Fig 11-02) 
The area of Enchoort racks (16.700 mr’ all NPR A. 1!.200 mr’ withen Northwest and Northeast NPR-A 

Area) within Play } is shown in Map 99 The area of Lisburne rocks (22.000 mi’ all NPR-A, 14.500 mi? within 
Northwest and Northeast NPR A Planning Areas) withan Play} shown om Map 100 The area of Sadlerachn 
rocks withen Play 3 (20.400 my? all NPR A. | 2.800 mw’ withen Northwest and Northeast NPR A Planning Areas) 
ts shown on Map 101 Eadioott strata are absent from most parts of Meade and Warnwngtt Arches beth passing 
south from Barrow 99) In the ‘t and Meade basins the Eachoott Group reaches 10.000 fm 
thickness Bord. 16 10) the play area. the Lisburne Group ranges from | (00 to 6.000 ft thack 
(Bird, 1 985c_fig. 16.11) and the Sadieracht Group ranges from 500 to 5,500 fi duck (Bird, 198Be-fig 16.12). 
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Poscemal waps comes of faut structures op the south wtratigrapha wap abome the north flank of the 

Dipek ped Uma besan oF the flambs of Meade Arch and some wrench fault aroctures affecting Endhoom wrata 
ether the basen (ane tewed by the imgot well) The rocks @ Play } pass southward beneath a 
beh of thrust faults and folds wm correlative racks that are reiated to Bracks Range deformation. the lamer analy red 


separately as Play 21. 


Because of the huaary of deep bunal reservow pure sywacem om Play 3 are predicted w he greatly dumenehed Play 
char ging eas ongunally from gas prone and powuibly on prome strata with > the Elicumenas sequence but any 

lagued tydracarbams have been cracked to nstural gas The Tumalch Soeth Meade imgot North imgot. 
ane! wells penetrated Pizy } Mince gm hydrogen sulfide. and cieme = alfur was encountered withen 
the Lisburne Group at the inigok well (Magoon and others, 1968-pl 19.21). 


Play 4. Lisburne-Barrow Arch (UBWA0400) 


Play 4 covers 750 mr’ and hes herwoen drnileng depths of &.000 and 10,0U0 ft withen the Northweu and Northeast 
NPR.A Planning Areas The area of Play 4 shown mm (Map 100) Reservow atyectives inctude porous dolomnes 
and (possibly) limestones of Misersappian to Penmyly aman age we ithen the Lisburne Group The Lisburne Group 
thus over structural highs like Fish Creet platform and » completely abweni by onlap from a large part of the 
northern NPR-A (Map 100) Generally. the Lisburne Group © no more than 2.000 ft tack wothen the area of Play 
4 but thickem southward (Bard. | 98K fig 1611) Potential traps are mostly asscciated with subtle antic tinal 
structures along Fish Crect platform and regsonal truncatons af an unconformity at the hase of the Sadlerachs 
Group Petroleum charging for thes play was probably from thermally mature Shublih. Kingah. and Pebble Shale 
Formapons deeply burned on the south on from petroleum migrating northwest along Barrow Arch from the 
Prudhoe Bay area Seven wells have penetrated Play 4 Sarit idl araadtiie tienda aupteement 
from Lisburne Group rocks at the 1.W. Dahon and WT. Foran wells. 


Play 5. Lisburne-Arctic Platform (UBWA0500) 


Play $ covers 3.800 mr’ and hes between drilling depths of 9.000 and 16.000 ft withen the Northwest and 
Northeast NPR-A Planning Areas The area of Play § 1s shown in Map 100 Reservow otyectrves include porous 
dolomnes and (possibly ) limestones of Mississippian Perrman’ age  ithin the | isburne Group The | isburne 
thickens southward m Play $. ranging om thickness from zero on the west at the Meade Arch to over 4.000 
Thpek pub -Urmat basen (Bard, | RR fig 1611) Potential traps are small anticlinal structures and subtle 
traps. mostly along the flexure forming the northern houndary of he Tkpekpub - mat hasin 
Play $ ss considered more gas prone than the correlative Play 4 along Barrow Arch. and buna! has 


probably furthered the destruction of porosity wn the carbonate reservow rocks of Play § charging for 
thes play was probably from gas-prone shales « ihen the | rsburne Croup and shales and coals « ithen the E adioott 
Croup that are burned to the south of the play area The lkpukpuh. East T and West Fish Creek 


wells penetrated S None of these wells tested hydrocarbons trom the | msburne 


Play 6. Sadierochit/Sag River -Barrow Arch-East (UBWA0600) 


Play 6 covers | 600 me? and hes between depths of 7000 and 9 (00 ft within the Northwest and Northeast NPR A 
Areas. The area of Play 6 is shown in Map 101 The primary reservoir otyective is the Triassic Ivishak 
sandstone of the Sadterach# Group Sandstones of the Sag River ormanon may also reservow petroleum. but 
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these more typacally lack poruwty and would form a secondary or supplemental reservow atyccuve The 
Sadierachs Group ranges m Guckness from zero t 1 200 ft wathun the play aca (Bord. 198 Ac fig 16.12) The 
Sadierochs Growp ss absent from the parts of the NPR-A sorth of the Sumpsce ficid (Map 26 and wl) 
However. racks of the Sag River and Shubhih Formapons. etuch ave imchaded wuthen thes pisy. Qroughowt 
mont of the play arca north of the Sempsaon fick’ where the Sadicracts Growp = absent The Iveshak sandstone 
tum to less than 100 ft over structural baghs hike the Fish Creed platform but ranges cver 400 fi Gack euthue the 
play avca Average porosstas range from 7% wo | S@ om the play aca reflectong 2 more manne and sand poor ar 
whaty faces than prey ailed to the cast um the fan-dehta branded stream sytem at Prudixe Bay) Poscatal rags are 
tratigraptac wedges produced by truncation of rewervoe sandstones a the marthermmos part of the play arca and 
subtle antchnal structures abong the Fish Creet platiaorm Petroleum charging for ths play ea probably from 
thermally mature Shublsh Kungah and Pettie Shale Farmanam deeply buned on the south of from petroleum 
muagrating northwest along Barrow Arch from the Prudhoe Bay areca Al Meade Arch Play 6 pasees wen unto the 
correlative (but gas-prone) Play |S Play 6 was penetrated by |S wells wether the NPR-A and targeted by 
seven wells offuhore Wathen the NPR-A menor amounts of onl or gas were tested at the East Sempece | Sempsoe 
1, WT. Foran, and 1.W. Dahoe wells. A mall amount of ofl was teed from the Shubtik and Sag River 
Formahons at the Tho Bay well The Mukiuk Mar. Onon Antares (@! and @)) Phocen. and Fererword ecihs 
(hacated mm Map 101) tested the offshore cxtenwon of Play © Map 101) All offshore well and several NPR-A 
wells were drilled to tew Sadleracha Group racks mm stratgrapiac beneath the Lower Cretaceous 
unconformsty whach are analogows to the trap mechanrm at Prudhoe Bay field The Sadlerachs Group © as 
atvent at Ornon well Minor amounts of on! were tevted from the play sequence af the Antarcs @| well Sopneficam 
onl shows. but no pooted onl. were encowntered in Sadierachst Group racks at Mubluk Phoean Fireweed. and 
Mars wells, The Mukiuk well, drilled a 2 cow of $120 million on a black of leases acquired for over $1 5 bilhon 


on hagh-homus beds. one of the most legendary cuplaraton faslures m the breory of petroleum devclapment im 
Alaska 
Play 7. Sadierochit-Arctic Platform-East (UBWA0700) 


Play 7 covers 6.100 mr’ and hes between dniling depths of 7.000 and 16.000 ft wythen the Northwest and 
Northeast NPR-A Planning Areas. The area of Play 7 is shown in Map 101 The primary reservow obyective is the 
Trassx Ivishak sandstone of the Sadleracht Group Sandstones of the Sag River Formation may also reservou 
petroleum. but these typically lack porosity The Sadlerachst Group ranges from zero to | S00 fit thick wothen the 
play area (Burd. 198Rc fig 1612) The Ivishak sandstone ranges im thickness from 100 to 400 ft withen the play 
area and average porowties range from 0 to 1%. reflecteng a more destal (offshore and deeper « ater) and shaly 
facies than prevasied om Play 6 to the north along the Barrow Arch (where mapped average porosities range from 7 
to 1S percent) A hestary of deeper bunal for Play 7 also comtnibutes to dumunished reservoe properties relatrve to 
Play 6 Potential traps are mostly email antchnal structures along the southeastern extremity of Fish Creek 
Platform and possibly stratigraphx truncabons in the Sempson area Petroleum charging for thy play © as 
probably from the thermally mature Shubbi Formation deeply buned on the sowth At Meade Arch. Play 7 passes 
westward into the correlative (but gas dominated) Play 16 At its southern lemat along the 2 0°) vitrnae 
reflectance mograd. Play 7 passes into the Eliewmenan ( All)Gas Beh Play } The Topogorut. South Sempson. 


Thprkpuh. North Imgot. and West Fish Creet wells penetrated Play 7 No hydracarhons were tested from the 
Sadierachs Growp mm any of these wells 


Play 8 Beaufortian-Barrow Arch-East (UBWA0800) 


Play ® covers $200 my! and hes between diniling depths of 2.000 and || GOD ft eathen the Northwest and 
Northeast NPR A Planning Areas The area of Play § 1s shown in Map 102 Play § was expanded southward for 
this assessment. and now includes the northern parts of Play 9 (Beaufornan Arctx Platform Last) as mapped ia 
the 1997 assessment of the Northeast NPR-A Planning Area (Craig and Sherwood, |998) The southwa:d 
erpanwon of Play & reflects the results of serum and exploranon dniling sence the |997 assesamen: 
The Beaufortian sequence ranges from 200 to 1.400 f thick withen the area of Play 8 (Bird, 1988c figs 16.15. 
16.16) Reservou obyectives include the Cretaceous Kaparuh “C” sandstone”. three Jurassx sandstones (the 
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" ” "Neigeut,” and “Nechelik” sandwones of Kornbeath ct al 1997), and Ge Upper Jarek Sepeoe 
a ele eae ay Seed. fi — a we eptmeeatarn 

Alpane ou fieid ms profabtty abeeet from the morthers Gurd of Play § because fo runcated by the 
Lower Cretaceous unconformity Al the Alpune fickd Grower) well the Alpene sanustane » ahout §) f Quack 
Se ee enemy ene 
repeescamed by (Kornbeath ct al 1997 ube 5S) The Nunquat sandstone ranges om Guckness from |S) tw 224 
ft i the Colville delta wea cant of Ghee NPR-A (Kornbeatd ot al. 1997) The Nochelih sandstone ranges from 25 to 
65 ® Gack (Kornbeath ot al. 199? table 5) im the Colville dca wells. 


The Kangat and Kaparut Formanom are truncated at the Lower Cretacecen wnoonformity om an aca akong the 
northern coast of the NPR-A (mapped un Map |(12) Only the Petitie Shale and related unconformity sandstones 
(Kaparut “C”) represent the Beaufornan sequence the (runcaton arca Poxential trap thal are canahy recogmsed 
wm sevemmax Gata are subtle antx hines abong Fish Creet platiorm and wtrangraphx wedge: created by crowomal 
tyuncaboms at the Lower Cretaceows uncomfarmty Addmonal tam are probably asscaied eth wandwone 
badhes modated withen shales The Alpene fickd represents the type of strangraphex wap These wrangraphx tag 
are revealed only m 3D sevmx data areas of anomaken sorumx ampbtudes (described by Gangrct. Kaact, 
and Masters, 200!) The MMS and BLM have used }-D serma data covernng approumately 924 mr’ om the 
Northeast NPR. A Planning Area (18% of weal play area) to dently seoumx amplitude anomahes that maght 
reveal badkes of parows or bydracarhom saturated sandstones The results of thn mappeng were cutrapolated to the 
remamder of the play area to estimate the sumber and wre range of prospects The net effect of the extrapolation 
8 a near doubhag of prospect density (eumber of prospects per une area) abowe the 1997 assesment of Play & om 
the Northeast NPR-A Planning Area LAP/EIS The 3D sersrox mappeng used m the assesament contrib.aed to a 
substantial increase on the estimates for undmcovered on! and gas rescwroes in Play & 


Petroleum charging for Play § was probably from thermally mature Shutbteh Kongak and Petite Shale 
Formatons that are more deeply buned on the wowth The Kongah Formation has heen kentified as the source for 
the low-sulfur. hagh-gravity (40 ° API) on! at Alpene field (Masterson, 200! p 25) and a 1s presumed to be the 
primary generating source for ol resources across Play & The low viscossty (hugh gravity) crude ols anticxpated 
for Play § move easily through pore systems and are more effirently recovered from reservours High gravity onls 
also attract a martet pnce For these reasoms. the high gravity onls are an emportant clement of the 
commercial for the Alpune play However some pool: «then the play could contam relatively 

“Barrow -Prudhoe™ type crude oils (high sulfur) averaging 28° API gravity. as found in the 

Nuigeut and Nechelih sandstones mm the Colville deRta area (Kornbrath et al 1997 table S) These 
oaks do not pass easily through the pore systems of the mucky Alpune vandstomes and offer 


challenges to commercial development § 1s separated along Meade Arch from a correlative gas prome play 
(17) t© the west that includes Walakpe gas and the Barrow area gas fields 


Thirty-three wells penetrated Play § in the NPR A. including fourteen wells drilled on leases acquired mm | 999 
Mince amounts of gas or onl were encoumtered at the WOT Foran ead West Dease wells The North imgot well 
tested 80 thousand cubx feet per day (Mcfd) of gas from Alpene equiv alent sand tone The South Sempson wel! 
tested 7S Mcfd of gas from the Simpson sandstone (Bard. | 988 table 15.5) Fourteen otploranoe wells (un hudeng 
one wdetrach well) were drilled on | 999 acquired leases im the Northeast NPR A (Map 20) No announcements 
have heen made the Trailblazer A_| and Trailblazer H-| well drilled by BP Exploramon ( Alaska) Inc 
or the Puviag | well completed mw 200) by Conoco Phallaps Alaska annownce! © 20D! that one 
of @s seven exploranon wells was a dry hole. but five well and a detract well encountered on! or gas and 
condensate Long term flow testing at the Spart | A well produced 1.990 hb! of lnguad hydrow artons und 6 § 
millon cubic fi per day (MMcfd) of gas Long term flow testing at the Rendezvous “A” well produced 0) 
harrels per day of hydrocarbons and 6 6 millon cubx fi per day (MMcfd) of gas Long term testing 
a the Lookow 2) weil 4,000 bpd and § MMcfd All of these cxploranon wells are located | 5 to 25 mm 
southwest of the SOD milhon barre! Alpme field. noe producing over |(0.000 bpd (Petroleum New: Bellenn 
2002) All of these exploranon wells targeted the Alpine field reservow formation that occur withen the 
“Beaufortan” play The recent exploranon wells are shown on Map 26 and the publx announcements of test 
results are listed in mor 
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Play 9 Beautortian-Arctc Piatiorm-£ ast (UBWA0SOO) 


Play 9 cower 4.000 mw’ and hes betreces of 20D amd | 7 GD & ertee Oe Norteew and 
Northeas NPR.A Plannang Arcm The ace of Play 9 chow 10) Tr Bematoruas sperms campers 
from |. 20D wo 1.00 8 Gack wether the pley area (Bord 198 fign 16 15 and 16 16) Reserwow atyectrwes mctade 
Ge Creiaccem Kuperwt “(( wamdstone Queer wendwtcane enter Ger periof Ger durersn Koegat bormanar 
( Alpene” “Nenqeat” and “Nechelii” sandeones of Keruteeth ot al. pete 
ccournng @ the bower part of Ge duraese Kumgat formats @ sorthecurrs pan of Play 9 


The Sempre wamdsacamn art amty m the mrthecucrs most part of Ge pis) arce and Gary range from | |0 
to 180 © @uck (Berd 1982) The Gece Upper Jurmsex samdwtomes may be bocally present anywhere wetee the 

Sen, Aa hn Alginn Gchd Gaesoweny ect ho Alphas eondetuns to chen 92 0 Ges oth 49 eal en pa 
ay alate well: catvede Alpene fekd the Alpen: sandstomr nm cuiremerty ame ce represemed by whale 
al, 1997) sable 5). The sandwecme ranges from |S) 00 224M Gt The Sectetd sandstone ranges 
@uctaces fram 25 w 65 f et al 1997 wale S$) Altough Grew wanders offer multipie reserves 


Opportunites erthen Ge play they profetty do ae actually overlap om the area of amy engi prowpect 


No potential taps are recognized  svasiahle seremax mmerpretatoms (Tetrs Tech 198) Map KJ) of Play 9 Mow 
femential traps are peodatly aewn sated eth samdeacme tenders pecdater! wether hake. Alpine feekd probably 
represents the type of trap (Can mich Kant and Master, NID!) Serumx amptmude mapgeng euthen 2 924 ew’ 
\D serena survey @ Play § om he Northeast NPR A Planneng Area has wientified ancmabes that may 
correspond to o bydra arte saturated sandvtione The reeuits of the mappeng were eutrapolated we the 
entre area of S © extemate the surmber. and areal wre of prospects 


Pewoteum charging of Play 9 eas profetly from thermally mature Shute and Kingad bormanan shales evther 
and scwth of the play area The Petite Shale may fort a sowrce far onl mm Kaparwh equrv alent sandwtones 1 
southers party of Play 9 The Shubth Formanan mn viewed generally a the dumenant source for the kee NT to 
28° API) gravity Prudhoe Bay geachemucal family of ath (Claypoo! and Magoon, 1985p 49) The ugh (40° 
APi. gravity low sulfur onl at Alpene field ms prohabty deriwed from the Kingah Formanon (Mastersen XE)! | 
Play 9 passes oto a gas cmty Play |0 to the south and a gas coemnated Play | om the eeu Regemally the 
lmegot and Topogoruh well: have penetrated Play 9 em oumenmng no pooted hydro arhom 


Play 10 Beavtortian-Gas Bett (UBWA 1000) 


Play |0 covers 4/00 my’ m the Northeast and Northwest NPR-A (total ares of Play 10 eithen NPR-A i S670 mm ) 
Petey gener no tiny ete (heer A algae ovpem nae en 
Areas. The area of Play 10 is shown @ 102 The Reaufornan sequence ranges from appro. enatel fiw 
4.400 fi thack withen the area (Bard figs 1615 and 1616) The Besufornan sequence consists mostly 
of Cretaceous age Kingak whales and sar tstones feposned on a south facing shelf shape and deep 
basen plan (Burd and Molenaar 199. p 68 fig 5) “ev 'v straddles » shelf edge mapped by Bard (| 98Rc fig 
16.18) along a zone of abrupt thenmang of the Kingad Formanon (observed in seveme data) 


All of the Play 10 racks are deeply buned and are expected to offer only madest reservow porosmes at best The 
anh) antx pated resource 1) natural gas denved from thermally over mature and Shethhk Rongak 
and Pebble Shale Formanom No well have penetrated play |(0 However well pest north of the 
area wn the west encountered very strong gas shows ins Kuparwhi "> equrvaien Cretaceows sandstone at | fi 
either the Reawfornan sequence Nene eowetne formanor tests were amempted im the noterval hut all fasted to 


sample pressures on formation Muda 
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Play 11. Brookian Turbidites-Arctic Piatiorm-East (UBWA 1100) 


Pray |) cowers 9 100 aw’ and hes hereeers Qullng Gopi of 2 (0) and 16.10 f exten Gee Northern and 
Northeast NPR-A Planung Arom The ace of Play || shown 103 The Tarot Formation etach 
oretans Gee uurtedur sandwome reservar ctyectee. range from w 10.00 & Gant even the plzy area 
re a 
owermont ft Tee turtedta samdwtomes were Gepemsied op ciage cor haem fae setting) mea the ke of Oe 
cast progradung Nanustat Tord deRa sy arm’ thst ultomaarty filled the (Coty lie haem To the moth Vandamme: 
- spare and Gun bet preserve mendes pewomses To che wth nea the an of the Cotvilie haner 
ave sbundam and reiatreet) Gt bet generally lat porowty because of deep bumal Mi Mullen 199!) 
recogmar sand xt low stand fam amd vhaly tegh cand fam eres the Tarot Formanon iéentfx ate of the 
sandrxt fam may be the bry to cxptoramee sacoess @ Play |! The tact of pore eye cetemert) and quality 
ave the (Serf amagomiws te the scores of the play 


“orth rendang serma ancenales op the area of the Fret ( reet paleo clump feature ke ated om Map |()!) were 
orypmally wmerpreted » whnarnne camyom um med emo the Tort Formate and okder enm © th umerveneng 
hand: mapped a crowonal retats The omerpeetate saggewt: that these submanne camyom combd have ku ally 
captured wittannal the tae of turtedne wandwomes formeng cel raps However three wets the Angary Pron 
South Harrecm Bay and Wee Fish ( reet well a tually penetrmed the supposed submarine camyom and ded me 
enocunter any unusual tha knew of tartedetx sandstones be fact Weemer (1987) and Hewnza (MUD!) repent the 
aha nee Caryorn bypothess altogether omerpreteng the serenx ancmahes as cope fasbure slades of Whe bs of 
(Towed) shape sedements and Petite Shake draped by vounger pelagn shane secret offerng | 

reservow preemial However there i peeenmal for apwioge pomdeng of turtedetn candstomes Netremd clade bbe bs 
Thoee jatenmal apeiqge “ponds” were penetrated by dhe Angary Pow South Harnscm Bay and West Freh Creet 
well, cnoowmering very spare sandstone eth ol and gav shows on the lower Tarot Formanon The concept of 
sandwomes showkd act he dew cumted as traps he au sch features are part of the trap mec hansen 
athe (980 muithow harrets (MMe | of onl) and Metre ater (5) MMe of cal) fieids eau of the NPR A 
(Mastengs 20D) ) ea de ee ay em lpn hee ete 
Fowmaten such features are enhely oteerved catsake Creet cinde fn comme Cases pomded sedeenent apebeoge 
from chump thee hs is asecn sated wrth serume amplitude anomalies suggesting the preseme of parce: on 

by dren arte saterated sandstones 


be the NPR A turtediex samderomes wether the Tort Formancn are meth Larty (retacecws om age | Middle 
Allman to Conemnanan Huffman Abibrandt and Barta Wonbler (ORR fig 111) ) C omparatte turtatin 
sandstones w the east that form the reservou at Tarn (SO MMihty of onl) and Metre mer (4) MMi of on!) 
drcoveres are monty part of the C anmeng Formanon (termenciogy of Motenaar Berd and Coflem | 986) of | ate 
Cretaceoe: age The younger (C anmeng Formanon) Brondian turtedme sandstones cast of the NPR A are generally 
heticy prospects for petroiewm he aus sechmemtary recy. ting has removed many of the dua tele (soft) parte bes thar 
cause the raped porosity lows wath buna! oteerved we the obder Brockian turtedmes to the west wether the NPR OA 


Seremea data reveal some ants fnal structures draped over the Lower ( retaceow em conform) along the bist 
Creet pistiorm that could form peaenral traps ff sandstones are present in the basal Torot Formanon emmecate!y 
above the unconformity However most traps are probably strangrapin Comesting of turtedtn candstomes fillong 
wmoned dope channch mownded sutenarvne fam and turfedtn candetomne: pounded upsione of chermpe Sach 
sandstones are olated (formeng sealed votumes) by draped petagn shales and form potential trap. The MMS 
en ne nae Sane Area to sdentify these 
stratigragis wpe “ne ow Chronostratgrapix (time carelatrve) surfaces evthen 
« sandstones The survey area represents only | percent of the @ 1 (1D mw’ wre 
However the enure play area believed tw share the same peodogs Comet! and chara teretas of the mah 
emailer aree im the 3D semen survey The reoults of the serema amplitude manpeng for the Torok bormanon 
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ee ee - oc 
- 


tne beeps Ke) Pant comme imps Sumer XI! 


were cirapedaied ower Get cmtet pisy aca we cure Gee number and wer range of progecs The corte 
vickied ap crease @ Gee sumer of prowpect ||) fold mcrease © prope Geet) a ember of prowpect per 
pa tt et A a Yay 
1997 asecsememt of Plzy |! for the Northeast NPR-A Planmng Acca The oct effect \D worm Gaz for 
Pronpent fore astang © 2 sethdantel orca of the cxtumame for cel and gm pracntial eves Pizy || 


Pepotowm charging of Play || ea protatey from Ge thermally mature Shuttd amd Prtitie Shuai 
Formatscm Ghat Garecthy umderte the Brooks curteder reservar) emtee and wuth of the pizy area Taruk shales 
ae abso a Charpeng source Ctuefhy for pas A: least 28 well have ponetmed Plzy |! exten Gee NPR-A Small 
amounts of gas ce cel were recovered from Brodie tertedta wandwone of Ge South Maree Bey South 


Sempean Dere Pou and gah put eet 


Play 12 Brookian Turt sdites-Gas Bent (UBWA 1200) 


Play |2 covers 7.900 ew’ (tone! areca eethen NRA 18.984 ow’ ) and bees bereces Grvlleng depts of 6.000 and 
22.00 ft exten the Northeast and Northeew NPR A Planning Areas Play |) extends south beneath Play 2) 
the from of the Bronks Range bet mn obscured beneath the coenpies @ructures of overtyeng racks om Ghe scuthers 
part of the play area. The area of Play |) 2 chown io Saat aR nee tae 

sandstome rexervow otyectrve ranges from § (IID to | ft ck eather the fig. 16.17) 
Hows wer sandstones are generally confined to the lowermost > (ID to $010 ft wath the greater tha tines 
crooumiered m sadhor part of the play ehere the Fortress Mowntar Formanon n present beneath the Tard 
Formanon The turtedex sandwtones were deposed om cone or hase flow setting: mear the tar of the 

cad progradeng Nanushut Torot deta «ystem that ultimatcty filled the Cotviile hawn Eutenerve dewtructon of 
pore system nm expected because of Compaction im response to deep hunal However overpressure ar secondary 
leacteny ay have acted to preserve oF restore porossty m scene areas 


To extemate the number: of structural traps om the deformed scuthers part of Play |) a eas assumed that 
structures would mmx those mapped om serena data in Play 2) ehach aocurs mm overtying thrust plates 
Structural relanoms of deformed het plays om the southern NPR A are illustrated mm the cross section of Figure 
App 0!) Additomal traps are probably strangrapia Comersting of haches of turtedex sandstones mctated evthen 
shales Seach prospect: are a Counted om the assessment as “umdentfied prospects The peatogi coment of Play 
\2 os quite defferemt from that of the area of } D serena surveys im the Northeast NPR A Planning Area and the 


results of that mappeng were act curapediated to Play |) 


The only anticipated resewrce om Play |) os natural gas derrwed from the Shubth Kungak Petite Shake and Tarot 
Formation: Play |) has act heer penetrated by am wef Tunalid well pest north of the area fommnd etr ing 
pas sheres in sandstones on the bower part of the Toret Formanon (Magi and other. 19.2). 


Play 13 Brookian Topset-Arctic Platform-East (UBWA 1300) 


Play |} covers £600 aw’ and hes herecen drvileng of | GOD ft (everywhere exposed a land surface) and 

7 GOD ft wither the Northwest and Northeas: NPR A Areas The area of Play |) i chown oe Map 104 
Across mostof NPROA the Brondian lopset) sequence comet: of the mostly Lower Cretaceous (Madde Awan 
to Cenomaman) Nanushut Group (Figure (1101) Upper Cretaceow: lopset” sandstones of the Cotvutle Group are 
present wm the eastern NPR A (distribunes shown om Map |(4) The reservenr are fluvial detan and 
shelf rts deposited as drstriwiary chanme! fill destryhwtary memth har. and har These camdbetewnes 
ae aes teen 1h. Uh, cod ein dum Catende Ata deeutberendatum Geapenaeen 
turedetx sandwtomes of 1h. 12, amd 19 im deep water on the detta shapers) of on the basin Moorts) to che enst. 
A bet of sandstone Och Nameshud Cccp dornenated bypethem ally by Comstal harner” sandstomes (reworked by 
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Northwest Naponai Petroleum Reserve - Alaska 


shoreline processes, ic. wave swash) passes from the Ikpikpuk well southeas! to the Umuat area (Huffman. 
Ahibrandt. and Bartsch- Winkler, 1988-fig. 13.4). Thess sandstone-mch belt may offer reservow qualses supenor to 
the more typscal Nanushuk sandstones found elsewhere. 


Within the play area, the Nenushuk Group ranges from 0 to 3,500 fi thick. The Nanushuk Group is absent im the 
Barrow arca because of local uplift and cromon (Map 104). From the Ikpskpuk River to the castern boundary of 
NPR-A. the Nanushuk Group 1s overlain by as much as 5,000 ft of Upper Cretaceous prodeita shales and 
fluvial~deltasc sandstones of the Colville Group (Figure I1]-01). The distnibunon of the Colville Group in castern 
NPR-A is shown m Map 104. The Colville Group sandstones could form potential petroleum reservows in castern 
NPR-A, but are generally quite shallow and extend directly to the land surface on the west. Sandsiones within the 
Nanusbuk Group in Play 13 have not been buned deeply. so they often preserve modest porosines. Fine grain size 
and clay contents offer the greatest challenges to reservow quality (Huffman. Ahibrandt. and Bartsch- Winkler. 
1988). 


The Brookian topset sequence is unstructured in the play area (Tetra Tech, 1981:Maps K1-K4) and any traps 
probably consist of discontinuous sandstone bodies solated within shales Play concepts for such traps might 
include sheif-cdge. low-stand wedges or channe! complexes isolated beneath shales that onlap a younger flooding 
ee ag pe pa! ppt aberdeen flere uaenprfgr—-—grfamaaa 
the trap for the Tabasco oil pool (30 MMbbi of oil) in the Kuparuk unit (Map 104) (Konkier ct al. 1995). A 

308-mr? 3-D seismic survey im the northeastern NPR-A helped identify the sizes and numbers of strat-graphic 
prospects in the Brookian topset sequence on the Arcuc platform Seismic amplitude mapping on 
Chronostratigraphic surfaces within the Nanushuk Group and underlying Torok Formation revealed numerous 
anomalies thal may represent porous of hydrocarbon-saturated sandstones. The survey area represents only 4 
Seal attad bat cnnal Plan 13. However, all of Play !3 ts beheved to share the geological attributes of 
the 3-D seismic survey area. The results of the seismic amplitude anomaly mapping were extrapolated to the 
entire play area in order to estimatr the numbers and size range of prospects. This extrapolation yielded a | 2-fold 
mctease in prospect density but a two-fold decrease im mean prospect area relative to the 1997 assessment of Play 
13 im the Northeast NPR-A Planning Area. The net effect of this application of 3-D seismic mapping is a 
substantial increase in the estimates of oil and gas potential for Play | 3. 


it is likely that petroleum charging of Play 13 was mostly from the thermally mature, gas-prone Turok shales 
filling the lower parts of the Colville basin. Shales of the Shublik, Kingak. and Pebble Shale Formations underlie 
Colville basin and are potential sources for oil However, several thousand feet of overpressured Torok shales 
imtervene between the “topset” reservoirs and the deeper, thermally mature oi! sources. Demial of access to 
migrating oi) by this shale barner (diverted north beneath the barner toward Barrow Arch) may be the chief threat 
to success of prospects within this play. However, Shublik-denved o! was found in Nanushuk sandstones at Fish 
Creek and Pebble Shale-derived oil was found at Simpson field. The Fish Creel field was discovered through 
drilling at surface seeps . and the quantity of oi] present 1s unknown. At Simpson field (12 MMbb!I of oil. also 
discovered by dniling on seeps). or! charged Nanushuk sandstones are truncated and scaled at the wall of the 
shale-filled Simpson paleocanyon (Map 104). Ai least 28 wells have penctrated Play |3 in the NPR-A. Two oi! 
fields (Simpson and Pish Creck) were discovered and minor amounts of gas were tested at the East Topogoruk 
well 


Play 14. Brookian Foidbelt (UBWA1400) 


Play 14 covers 8,400 mi? (total area within NPR-A._ 17.110 mu’ ) and lies between drilling depths of | 000 
(everywhere exposed at land surface) and 16,000 ft within the Northwest and Northeast NPR-A Planning Areas. 
The area of Play 14 is shown in Map 104 The play area extends from the southern edge of the Nanushuk topset 
outcrop belt to unfolded Brookian topset rocks on the north Reservow otyectives within the Brookian Foldbelt 
are sandstones of the principally Lower Cretaceous (Middle Albian to Cenomaman) Nanushuk Group 
, some sandstones that occur sparsely within upper parts of the Torok Formation share the same shallow 
fold structures involving topset strata and have tested gas at some wells. These Torok Formation sandstones are 
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($4.27/Mcf), 5,697 MMbbi of oi! and 15.830 Tcf of gas are economically viable, representing 63% (oil) and 42% 
(gas) of the mean geologic resource base 


Commodity pnoes have a major influence on economically recoverable volumes. Higher commodity proces 
invanably lead to higher resource recovery Because the resource estimates will be exed pnmanity for lease sale 
planning and environmental impact analysis, some reasonable pnce brackets were selected Wath regard to 
probability levels, the mean resource case 1s the most relevant because it represents the average statistical 
outcome of the economic analysis In econcmac terms. the nsked mean case 1s often referred to as the “expected 
value ~ Another advantage to using the nsked mean 1s that Components (individual plays. sub-areas. and other 
ems) can be added and subtracted without violating statistical principles 


included m Play !4 because they may represent manor regresssons in the Nanushuk-Torok deka system and they 
share the same shallow structures as the overlying Nanushuk Group 


The Nanushuk Group in Play 14 ranges from 1,000 tw 10,000 fi thick (Bird, 1988c-fig. 16.18). The Nanushuk 
Group along the castcrn boundary of NPR-A is overiasn by up to 3.500 fi of Upper Cretaceous prodeita shales and 
fluvial-deltaic sandstones of the Colville Group that are also folded (Bird, 1988c-figs. 16.19, 16.20). The 
distribution of the Colville Group (identified as “Upper Cretaceous”) is shown in Map 104. The Colville Group 
sandstones form potenual petroleum reservows in the foldbelt mm the casiern NPR-A. but are generally quite 
shallow and extend along fold axes darectly to the land surface on the west. However. some Colville Group 
sandstones in the Gubik anticline are charged with gas (tested 2,060 Mcf of gas per day at Gubik No. |; Molenaar. 
Burd, and Collet, 1986). Suratugraphac barners providing western permeability seals on the cast-plunging folds are 
required to complete the traps on some antclines in these folded Upper Cretaceous rocks Sandstones within the 
Nanusbuk Group in Play |4 have been buned more deeply (and uplifted) than those in the unstructured area to the 
north in Play 13, but are overall coarser-grained and retain modest porosities. Clay contents and compaction of 
soft parucies in sandstones are the greatest challenges to survival of reservow pore systems (Huffman. Ahibrand:. 
and Bartsch-Winkler, 1988: fig. 13.5). 


Traps are mosth large anticlines reacting 100.000 acres in closure area that formed over deeper thrust faults. 
Prospect areas and numbers were estumated from cxisting publicly -avatlable sersmac structure maps by Tetra Tech 
(1981 Maps K1-K4). In the southern third of the play area. antclines are breached and the enure column of 
Nanushuk Group sandstones extends directly to the land surface. Any hydrocarbons once trapped in these 
anticlines would have been lost when they were breached by crosion. The structural style of the folds im Play 14 is 
ilbustrated un the cross secvon of Figure App-01. 


Petroleum charging of Play |4 was probably from thermally mature Torok Formaton shales, primarily a source 
for gas. The Pebble Shale, Kingak Formation. and Shublik Formation beneath Colville basin might form sources 
for ot! However, several thousands of feet of overpressured Torok shales typically mtervene between Nanushuk 
and Colville Group reservoirs and the Pebble Shale. Kingak. and Shublik ot! sources below the floor of Colville 
basin Demal of access to migrating onl by this shale barner may be a significant problem for many prospects in 
this play. although nearly a tilbon barrels of o1l somehow made its way--perhaps along thrust faults passing from 
source to reservoir--to Umuat field (70 MMbbd! of onl) in the eastern part of the play area (Map 104). Small gas 
fields in the foldbelt play have also been discovered at Meade. Square !ake. Wolf Creek. East Uruat (east of 
NPR.-A). and Gubuk fields. Small amounts of gas were tested from foldbelt structures at Oumalik, Titaluk. 
Kauifebdlade. Koluktak, Eagle Creek. and Tungak Creek (Map 104). Sma'l amounts of gas (rate not measured) 
were tested from turtnditic sandstones at Akulik well, west of the NPR A Gas was also tested from sandstones of 
the Torok Formation at 2.652 ft (rate too small to measure) and ct 5.44 fi (6.7 MMcf of gas per day with minor 
high-gravity oil) in the Seabee well (Bird, 1988b:p. 330, table 15.6: Magoon and Claypool, 1988p. 526, table 
21.1). 


Play 15. Sag River/Shublik-Barrow Arch-West (UBWA150(0) 


Play 15 covers 600 mi? and hes at drilling depths between 2.000 and 7,000 ft within the Northwest and Northeast 
NPR.-A Planning Areas. The area of Play 15 is shown in Map 101. The primary reservoir objectives are the 
sandstones of the Sag River Formation and/or the carbonates of the Shublik Formation The Sadlerochit Group 1s 
absent owing to onlap at the south edge of the play area (Bird, 1988c-fig. 16.12). Potential waps ave stratigraphic 
wedges produced by truncation of reserv..u sandstones, and subtle anticlinal structures in the Barrow area. It 1s 
likely that petroleum charging for this play was mostly from Pebble Shale, Kingak. and Shublik Formations that 
are now deeply buned, thermally over-mature, and gas-generative The play may have been additionally charged 
by petroleum migrating northwest along Barrow Arch from the east, or, in the northernmost parts of the play. by 
petroleum migrating south from areas of deep bunal to the north, offshore from the Beaufort shelf Play 15 was 
penetrated by most of the development wells for the Barrow gas fields. Minor amounts (10 2.6 barrels) of onl 
(high-sulfur, low-gravity, “Barrow -Prudhoe” type) and gas (to 800 Mct of gas per day) were tested from the Sag 
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Final Imegrated Acuvity Plan/bavironmental Impact Suatement, 200) 


Overall Oil and Gas Resources Proportioned to the Areas Assessed. The 2002 USGS assessment (Berd and 
Houseknectt, 2002a) estumated that the entare Federal part of NPR-A (excludes State of Alaska waters along the 
coast and Native lands within NPR-A) may contain mean undiscovered resources of 9 3 bilhon barrels (Bibl) of 
oil and 59.7 trilhon cubic fect (Tcf) of non-assaciated (no oi] present) natural gas. To ottain the total resource 
endowment, add | 37 Bbbi of natural gas liquids (NGL) and 10.3 Tcf of associated gas (solution and gas cap gas). 
reported separately as part of the USGS assessment by Schuenemeyer (2003) Total undiscovered resources of 
10.67 Bibi oil (crude of! plus NGL) and 70.0 Tcf gas (non-assaciated plus associated) were ottained for the 2002 
USGS assessment of the entire Federal part of NPR-A. 


The 2002 MMS-BLM assesament (this study) estemated that the combined Northwest and Northeast 
Areas contain mean undiscovered resources of 9.101 Bbbi oil (crude oi! plus NGL) and 37.309 Tcf gas 


(non-associated plus associated) Thus. the outward volumetric differences between the two groups amount to = 


River Formanon at three of these wells 


Play 16. Sadierochit-Arctic Piatform-West (UBWA1600) 


Play 16 covers 1.800 my? and hes at drilling depths between 7,000 and | 3,000 fi within the Northwest and 
Northeast NPR-A Planning Areas. The arez of Play 16 1s shown m Map 101. The primary reservou objective is 
the Triassic Ivishak sandstone of the Sadlero-ht Group. Sandstones of the Sag River Formation may also contain 
petroleum. The Ivishak sandstone ranges from 0 to | SO fi tuck within the play arca and average porownes range 
from 0 to 15%. This reflects 2 more marine and shaly facies than prevailed in Play 6 (mapped porosities of 7 to 
15%) in the Northeast NPR-A Planning Arca along the Barrow Arch. A history of deeper burial for Play 16 also 
contributes to sts relatively doumenished reservow propernes. 


Potential traps are mostly small stratigraphac closures reluted to onlap of the structural hgh at Barrow A few 
subtle anticlinal structures draped over basement are also present (Tetra Tech, 1981:Map TPS). Petroicum 
Pebble Shale Formations deeply buned on the south The exploranon expenence in this area has shown that Play 
16 ts gas prone (as are all other plays west of Vicade Arch), although sparse on! shows suggest that on! 
accumulations cannot be ruled out. At Meade Arch. Play 16 passes castward into the correlative but more 
oil-prone Play 7. At its southern limit, Play 16 passes into the Eliesmerian (All) Gas Belt play (3). The Peard, 
Kugrua. and Brontosaurus wells penctrated Play 16 Kugrua well penetrated the Sadlerochst Group in a shale 
facies. No hydrocarbons were tested from the Sadlerachst Group or other Play 6 units at these wells, although a 
trace of dead oil (asphaltic material) was noted (mud log) in cherty Ivishak conglomerates at Brontosaurus. 


Play 17. Beaufortian-Barrow Arch-West (UBWA1700) 


Play 17 covers 1,500 mi? and lies between drilling depths of 1500 and 8,500 ft within the Northwest and 
Northeast NPR-A Planning Areas. The area of Play 17 is shown in Map 102. Play 17 lies west of Meade Arch and 
includes the gas fields under production near Barrow. Alaska The Beaufortian sequence ranges from 400 to | 200 
ft thick within the area of Play 17 (Bird, 1988c:figs. 16.15, 16.16). Reservoir objectives include the Cretaceous 
Walakpa’ sandstone, the Jurassic Simpson sandstone (distribution mapped by Bid, |988a fig 4 13), and the 
Jurassic Barrow sandstone, the latter occurring in the lower part of the Kangak Formation (Figure II1-01) The 
Walakpa sandstone ranges from 5 to 40 fi thick and 1s generally thickest in southern parts of the play areca At 
Walakpa gas field, the sandstone averages 24 fi (net pay) thick, with an average porosity of 24% and an average 
permeability of 187 millidarcys (md) (State of Alaska, Oil and Gas Conservation Commission, 1994:p. 219). The 
Simpson sandstone, ranging from | 10 to | 80 fi thick. was penetrated by five wells (Topogoruk. South Simpson. 
South Meade, Peard, and Kugrua). The Barrow sandstone ranges from 0 to | 30 fi thick and is typically 110 ft 
thick in the area of the Barrow gas fields The average porosity of the Barrow sandstones 1s about 20%. and 
permeability averages 25 md (Lantz, 1981:p. 198). Play 17 may contain the Jurassic sandstones (" Alpine,” 

* and “Nechelik” sandstones of Kornbrath et al. 1997) that were recently discovered to be productive at 
the Alpine field and in the Colville delta area adjacent to northeastern NPR-A_ Sandstone in the Kuyunak well 
may be correlative to the Kuparuk “C” sandstone but Houseknecht (2001) correlates i to the Alpine sandstone 
The entire Kingak Formation 1s absent from an area along the northern coast at Barrow because of erosional 
truncation at the Lower Cretaceous unconformity (shown in Map 102). 


The Barrow -area gas fields are unique structural traps on the flank of Avak structure. a serm-curcular feature 
interpreted to represent a Cretaccous-age meteorite impact crater (Kurschner and others, 1991) Elsewhere in Play 
17, potential traps that are easily recognized in sersmac data are stratigraphoc wedges created by erosional 
truncations at the Lower Cretaceous unconformity Additional traps are associated with sandstone 
bodies isolated depositonally within shales For example. the Walakpa occurs within Walakpa sandstones 
apparently laterally sealed within shales Seismx amplitude mapping within a 924m’ 3} D seis survey from 
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$00 MMbbi). The next largest oi! pool in the same play contains 441 MMibbi. The 2002 USGS assessment of 
NPR.-A does not report specific pool sizes but identifies one on! in the size range of $12 to 1,024 MMbbi, 
associated with a Beaufortian play correlative to the Alpine on! (Bird and Houscknectt, 2002a figs §. 
6). Both assessments forecast one oi] pool in the size range of $12 to 1.024 MMbb! as the largest in thew 
respective assessment areas In both assessments the largest pools are assaciated with Beaufornan plays 


In the 2002 MMS-BLM assessment of the combined Northweu and Northeast Planning Arcas. the largest 
hypothetical undiscovered gas pool 1s forecast to contain 2 861 Tcf gas (mean size. with . powuble range from 
6279 0 8912 Teh Tite post bs exsecteted with MAGS-BLM Beusferian play & The 2002 USGS assessment 
hypothetical undiscovered gas pools in the size range from 1.5% to 12.288 Tof gas 
weer 200RE:fg 3) The USOS ametament forecasts mare ps ports ofthe lagen sie clea 
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correlative Play § has sdentified anomales thal may correspond to porous or hydrocarbon-saturated sandstones. | 
The results of this mapping were cxtrapolated to the entire arca of Play 17 (1 S00 mi’ ) im order to cstumate the : 
numbers and size range of prospects for Play 17. : 


Current imterpretabons suggest thal petroleum charging for Play 17 was probably from thermally over- ature and 
gas-gencrative Shublik. Kingak. and Pebble Shale Formatons that are deenly buned on the south The explorapon 
expenence show’ that the arca is pnmaniy a gas province. However, 2.6 bbl of oil were recovered from the Sag 
River Formaton (Play 15) bencath the Barrow-arca gas ficids. and oil has been recovered from the Pebble Shale 
or Kangak Formation in other wells im the Barrow arca (Magoon and Claypool, 1988). The oils from the Barrow 
area appear to fall into one of two groups: |) “Prudhoe-type™ high-sulfur, low-gravity (16° tw 24° API) oils pooled 
in the Sag River sandstone (Play 16). or 2) “Pebble Shale-type™ low-sulfur, high-gravity (30° to 41° API) oils 
pooled in the Pebble Shale or Kingak Formation (Magoon and Claypool, 1988: p. 528, table 21.2). Because the 
entre goologxc column above basement 1 thermally immature at Barrow (Burd and Molenaar. 1992). both onl 
groups probably mugrated to the Barrow structures from thermally mature sources to the north and/or south. 
perhaps before gas later invaded the structures. 


Onginai recoverable reserves for the two gas fields ncar Barrow are 26 talon cubic feet (Bcf) at South Barrow 
field, and 13 Bef at East Barrow ficid (Lantz, 1981; State of Alaska, Dept. of Natural Resources, 2000). 
Production at the Barrow ficids ts pnmaniy from the Barrow sandstones. but a Walakpa-cquivaient sandstone has 
also produced at some field wells. Basement rocks (argiliste) tested gas at the South Barrow No. 4 well (Burd, 
1988b-p. 326, table 15.5). The Walakpa gas field (12 mi south of the Barrow fields) is estimated to contain 32 to 
180 Bef in ultimate gas reserves in the Walakpa sandstone (State of Alaska. Dept. of Natural Resources, 2000, 
Kornbrath ct al. 1997). The Peard, Brontosaurus, and Kuyunak wells penctrated Play 17. Gas shows were noted 
in the Beauforuan sequence at Peard. Pooled gas appears (cased-hole logs) to be present in the Walakpa sandstone 
penetrated at the Brontosaurus well 


Play 18. Beaufortian-Arctic Platform-West (UBWA1800) 


Play 18 covers 3,000 mi’ and lies between drilling depths of 2,000 and 17,000 ft within the Northwest and 
Northeast NPR-A Planning Areas. The area of Play 18 1s shown im Map 102. The Beaufortian sequence ranges 
from 1,400 to 3,800 ft thick within the play area (Bird, 1988c: figs. 16.15, 16.16). Reservoir objectives include the 
Lower Cretaceous sandstones at Tunalik well (equivalent to Kuparuk(’) sandstones) and possibly some Jurassic 
sandstones (equivalent to the “Alpine,” “Nuiqsut,” and “Nechelik” sandstones of Kornbrath ct al. 1997). The 
Jurassic Simpson and Barrow sandstones that are found to the north in Play 17 do not extend south into the Play 
18 area (Bird, 1988a:fig. 4.14). 


The Upper Jurassic sandstones encountered near Alpine field have not been observed im wells in western NPR-A. 
but they could be present in some of the sparsely drilled eastern parts of Play 18 At Tunalik well, a sandstone 

possibly to the Kuparuk sandstone 1s over SOO ft thick. with porosities averaging | 1% (Sherwood and 
others, 1998:pl. 13.4). 


One potential trap recogmzed in available seismic interpretations 1s a low -amplitude anticline (Tetra Tech, 

1981 Map KJ) Additional traps are probably associated with sandstone bodies isolated within shales Sersmic 
amplitude mapping within a 924-mz’ 3-D seismic survey on Play § in the northeastern NPR -A has identified 
anomalies that may correspond to porous or hydrocarbon-saturated sandstones To estimate the numbers and arcal 
sizes of prospects, the results of this mapping were extrapolated to the entire area of Play 18 (3,000 mi? ) 


Petroleum charging of Play 18 was probably from thermally over-mature (gas-generative) Shublik. Kangak. and 
Pebble Shale formations within and south of the play area. The exploration expenence to datz suggests that Pla, 
18 is gas-prone. The Kugrua. Tunalik. and South Meade wells penetrated Play 18. The Tunalik well apparenily 
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* Uppermost sandstone in Kuparuk field (Carman and Hardwick, 1983), but here occurring as an unconformity 
sandstone locally manthng the Lower Cretaceous unconformity 


’ Generally entirely Jurassic im age to north in correlative Arctic Platform (Plays 9 and 18) and Barrow arch 
(Plays 8 and 17) plays 


* Specifically, the Kurupe-Uimiat lobe of Huffman, Abibrandt, and Bartsch-Winkler (1988:fig. 13.11) 


encountered pooled gas wn Kuparuk-cquivaicnt sandstones between | 2.508 and | 2.603 ft. bul mine warelune tests 
failed to sample formation fluids. Play |§ passes into a correlative gas-only plzy (Play 10) to the south and 
a correlative oil-prone play (Play 9) on the cast. 


Play 19. Brookian Turbidites-Arctic Platiorm-West (UBWA1900) 


Play 19 covers 5,500 mi and lies between drilling depths of 1,000 (i.c.. land surface) and 16,000 fi within the 
Northwest and Northeast NPR-A Planning Arcas. The arca of Play 19 is shown in Map 103. Play 19 lies west of 
Meade Arch and south of the Chukcty Sea coast. The Torok Formation, which contems the turtudme sandstone 
reservoir objectives, ranges from 3,000 to 9,000 fi thick within the play aver (Bird, 1988c-fig. 16.17), but 
sandstones are generally confined to the lowermost 2.000 ft. In the western NPk A. turtadinc sandstones within 
the Torok Formation are mostly Earty Cretaceous (Middle Albian to Cenomamar. Huffman, Ahibrandt. and 
Bartsch- Winkler, 1988-fig. i311). The turtadinc sandstones were deposited in thupe or Dasin-floor settings near 
the toe of the cast-prograding Nanushuk-Torok delta system that filled the Colville basin. To the north. 
sandstones are generally sparse and thin. but preserve modest porosities To the south. sandstones are abundant 
and relatively thick. however they generally l.ck porosity because of deep burial. Reservow presence. contunusty. 
and pore-system quality are the chief antagonists to the success of this play McMillen (1991) recogmizes 
sand-nch, low-stand fans and sand-poor (shaly ), high-stand fans within the Torok Formanon. Identificanon of the 
sand-rich fans via 3-D seismic data may be the key to exploration success im Play 19. 


Older, conventional sersmac data reveal two large anticlinal features ai the base of the sequence (Lower 
Cretaceous unconformity) south of Barrow (Tetra- Tech. 1981-Map KJ). and turtiditc sandstones at the base of 
the sequence may drape this feature Most traps are probably stratigraphic. consisting of bodies of turtadstc 
sandstones 1solated within shales that are difficult to identify im conventional sersmac data Sersmac amplitude 
mapping within a 308-mr’ 3-D seismic survey im northeastern NPR-A (in correlative Play |!) has identified 
anomalies on chronostratigraphic surfaces within the Torok Formation These anomalies may correspond to 
porous or hydrocarbon-saturated sandstones. The results of this mapping were extrapolated to the entire area of 
Play 19 (5,500 mi? ) in order to estimate the numbers and size range of prospects. 


Petroleum charging of Play |9 was probably from the thermally over-mature (gas-generative) Shublik, Kingak. 
and Pebble Shale Formations that directly underlie the Brookian turtidite reservours within and south of the play 
area. Torok shales also might constitute a source, chiefly for gas. The exploration expenence has shown that Play 
19 ts gas-prone. Twenty-cight wells. mostly in the Barrow gas fields (23 wells), have penetrated Play 19. No 
turtaditic sandstones were tested. although gas shows were associated with these sandstones in the Peard. Tunalik. 
and Brontosaurus wells. 


Play 20. Brookian Topset-Arctic Platform-West (UBWA2000) 


Play 20 covers 6,400 mi? (total area within NPR-A, 6,726 mi? ) and lies between drilling depths of | 000 (i... 
land surface) and 7,000 ft within NPR-A. The area of Play 20 is shown in Map 104. Across Play 20, the Brookian 
“topset” sequence consists of the mostly Lower Cretaceous (Middle Altian to Cenomaman) Nanushuk Group: 
Upper Cretaceous “topset” sandstones of the Colviile Group are not present. The reservow objectives are deltaic 
and fluvial rocks deposited as distributary mouth bars and shorelines of the east prograding delta system that 
simultancously deposited the turbiditic sandstones of Plays |1, 12, and 19 in deeper waters to the cast. Within the 
play area, the Nanushuk Group ranges from 0 to 8.000 ft thick Sandstones within the Nanushuk Group im Play 20 
peony 80 they often preserve modest porosities, with fine grain size and clay contents 
challenges to reservow quality (Huffman. Ahibrandt, and Bartsch- Winkler, 1988) Petroleum 
Sy cr poclahiy fms tao Tanah canton Gan ol Gho loach pants ef Calvtto baci. Pemmaat 
Scuisislihedl ceamats ceanceemmn and cue qnenattivn chutes of Go Sheath, Elnazh, ent PAte thats 
Formations undertying the western Colville basin However. the shallow sandstones forming the reservou 
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obyectves un Play 20 are separated from these deep petroleum sources by as much as 5.000 ft of overpressured 
Tarot shales Demal of access to mgratung petroleum by thes shale barner (mgrating oul of gas probably was 
Granednmth hana Go dclotanioraandinaeee ledbas teaeeicdaaee 
wathen this play Minor onl shows were found m Nanushuh sandstones at Tunalih and Peard wells. suggesting 


some tramumussitelsty of onl through the undertyung Torok shales 


The Brookian topset sequence 1s virtually unstructured in the play arca and mapping wath comvenbonal sersmac 
data (Tetra Tech, 1981 Map K1-K4) failed to sdentify any taps. Traps probably comet of discomtimecus 
sandstone bakes molated wethun shales Play concepts for such tram mught include low -stand wedges or 
prograding complexes agh on slopes. or waps that are rsolated beneath shales that onlap a younger floading 
surface Sermmac amplitude mapping from a 308-mr’ 3-D sera survey m the northeassern NPR-A (in correlative 
Play 13) has identified anomahes on chronostratigraphac surfaces within the Nanushuk Group These amplitude 
anomahes may correspond to porous or hydracarbon-saturated sandstones To estimate the numbers and uzes of 
prospects. the results of this mapping were extrapolated to the entre arca of Play 20 (6.400 mr’ ). 


that the play « generally ga--prom Minor oil shows were nated im Nanushuk Group sandstones at Tunalik and 
Peard wells None of the seven wells encountered pooled hydrocarbons 


Piay 21. Endicott/Lisburne-Thrust Belt (UBWA2100) 


Play 2! covers 6,300 mi’ and ranges in potential drilling depths between | 000 fi (ic. land surface) and 34,000 fi 
withen the NPR-A. but hes enturely south of the Northwest and Northeast NPR. A Planning Areas The area of 
Play 21 ts shown in Map 99. Play 2! involves complex structures created by thrust faults rising from beneath the 
Brooks Range. The structural architecture of Play 2! is illustrated im the cross section of Figure App-0!. Play 2! 
was not quantitatively assessed and 1s not described further 


Play 22. Beaufortian-Deep Detached Foidbelt (UBWA2200) 


Play 22 covers an area of 4,100 mi? as shown in Map 102 (total within NPR-A, 13,709 mi? ). The play is 
generally deeply burned. ranging from | 2.000 fi to 26.000 ft mn dniling depths. However. 

racks also occur im the thrust stack at shallow depths beneath Cretaceous cover strata m the thrust stack north of 
the Brooks Range front. These rocks are locally exposed in places like the Surprise Creek locality described by 
Mull (1997) west of the NPR-A. While Beaufortian-equivalent rocks in the thrust stack cannot be mapped in 
sersmac data. farther north. and at much greater depths. Beaufortiian rocks can be recognized im sersmic records. 
These rocks are involved im a belt of detached folds and thrust faults extending to 60 mi north of the 

of the Brooks Range In regronal sersmac records. the comple appears to be enclosed within a low angle duplex 
or tnangle zone tapering northward beneath roof thrust(s) im the lower part of the Brookian sequence or the upper 
part of the Beaufortian sequence A schematic interpretation of the structure of Play 22 1s shown mm Figure 

App 01. 


Available seismic structure maps (Tetra Tech, 1981 Map KJ) illustrate that Play 22 lies mostly down dip from the 
Beaufor ian gas belt (Play 10), and therefore, would offer potential for gas only Because of the bunal 
history ead widespread extreme thermal maturity, the mayority of potential reservow racks im Play 22 probably 
offer enty small amounts of rebct imergranular porosity. or porosity related to fractures The Beaufornan 
sequence across most of Play 22 1s primarily mm a basenal (shale) facies, but some shelf sandstones may be present 
within northern parts of the play area (shelf-edge mapped by Bird, |988c fig 16.15) Most traps in Play 22 are 
fauht-bend folds with anticlinal closure or fault-truncation closure Stratigraphic traps, consisting of bodhes of 
sandstone isolated within shales. are probably also present 
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Nartbecs Navona Preroscum Reserve Alenka 


Beauforuan( ”) sandstones in Play 22 were penetrated af the | 3200 wo | 3.S00-ft (measured depeh) emerval m the 
Seabee well in the southeast NPR-A and below 15.670 fi m te Tulugak well cast of the NPR-A (Map 102) A 
Beauforuan sandstone at the Scabec well wath varie reflectance of | 97% was assacamied wath strong gas shows 
and flow imo the well during Grilling The Tubagak wel! tested gas at 9 Mcfd from a §0-foot-thack (15.840 to 
1$.870-ft) Beaufornam( ”) sandstone at a thermal maturu, of 2) 48% varnac reflectance (cakculated from 
Johnsson, Howell, and Bard. 1993: table 2). Play 22 is viewod primarily as 2 gas play. 


Play 23. Fortress Mountain Formation-Deep Detached Foidbelt (UBWA2300) 


Play 23 covers 5,700 mi? (total arca within NPR-A_ 11.900 mi ) and ranges from 2.000 fi to 22.000 fi im drilling 
depth (most mapped prospects are between 7000 and | 2 (00 ft) wethen the Northeast and Northwest NPR-A 
Pleasing Asons The wus for Play 23 i» chown in bap 03. Play 23 unvolves strata of the lowermost part of the 
Colville basen fill ma bet of detached fold. and thrust faults extending up to 60 m north of the Brouks Range 
from The complies os enclosed within a tnangle zone that tapers northward beneath shallow roc! thrustis) m the 
Torok Formation and above floor thrusts on the lowermost part of the Fortress Mowntasn Formation or 

Beaufi tian sequence A cross-section imerpretapon of the Comtex! and structure of Play 2) 1s shown oo Figure 


App-0l. 


Play 23 might also extend an unknown distance scuthe ard beneath the overnding thrust tack of the 
Endicot/Lisburne thrust belt (Play 2!) In fact. sandstones. conglomerates. and shales of the Neacomian 
O&prkruak Formation were encountered in the Lisburne well beneath a thrust fawh hearing racks of the Err tuk 
Group (Pennsylvaman to Jurassic) (Magoon and others, 1988 pi 19.23) However. m terms of practical access 
for petroleum exploration dniling. the play 1m lumuted on the south by the Brooks Range from 


Play 23 consists of umbncate thrusts and duplexes in a of turtuditx sandstones unadertyung the Tarot 
Formation. This group of racks has also been called the Mountain Formation” i recognimon of an 
te ee eee The term 

Mountain Formation” 1s apphed to the subsurface play involving thrust faulted turteditx sandstones 
beneath the Torok Formation in Colville basin However the turtaditx sandstone sequence at the hase of the 
Torok Formation in southern Colville basen 1s somewha: older (Barrerman Apuan) and t may not be darectly 
correlative to the Fortress Mountain Formation (Albian) eup sed in the southern foothills 


Al the Seabee well, the Fortress Mountain Formation is $460 fi tuck At the Tulugak well cast of the NPR-A. the 
Fortress Mountain Formation is 7.770 ft tack. At the Tulags well, the Fortress Mountain Formation is | S05 ft 
thack The Fortress Mountain Formation was moomplete!\ per ctrated at Awuna (minimum thickmess. &.220 fi). 
East Kurupe (minimum thickness, 5.658 ft), West Kurup (cueemum thickness, 4.065 fi). and Big Bend 
(minumum thickness, 2.425 ft) wells These are *ructura. thicknesses and may include thrust repetitions 


In the Seabee and Awuna wells. individual sandstones im the “Fortress Mountain Formation” range from |() to 
more than 100 fi thick, with aggregate (net) saxdstone thickness up to ‘377 ft (Tulugak well), or 48%. of the 
penetrated thickness Porosites are low. ong be ty paonteglepdys, yy os hay 
Aggregate sandstones with som log porosities exceeding |(% range up to h (61% 

thickness) in the Tulugah weil Individual sandstones are then muddy. Ae par at atin ae ay 
However. a tremendous amount of sandstone 1s Clearly present in the horress Mountain Formation penetrated by 
these wells and there 1s ample opportunity across the play for the occurrence of porous. reservou quality 
sandstones, 


in the exposures of “type” Fortress Mountain Formation in the southern foothills, conglomerate and sandstone 
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beds may range to several hundreds of fect Gack the Guckew beds heeng axeccumiod wath dcters flows filling 
sone: fan Channchs (Crowder, 1987) Spare measurements on surface sempies from diverse sandwone faccs 
te Forvess Mouwntumwe Formapan yackded pwowues from 2% wo 14% oath permeatelmes of tees thas 0S md 
(Molenaa. Egbert. and Krystmik. 1'9EB tubie 122) 


kn the parts of the play arca caw of 155° W Longmude senmx data reveal Gut the Forwess Mouwnase Formas 
» deformed by umbncate thrusts and dupleie: thud are often Grharmama to the aructure of the overtying 
Nanushuh soguence (broad pemtic fod and mangle ome) As cuample of the relapomdup heteces Forres 
Mountas (Play 23) and Namuwhuh (Play | 4) tractures a oteerved a soem Gata » shown om the Crom sechon @ 
Frgure App Ol 


in the parts of Play 23 weet of 155° W_ Longitude. scteemc data do not clearly reveal an independest at of 
structures on the bower part of the Brocksan weguence beneath the shallow fold was volving Nanuvhul Group 
rata Typxall so coherent semma reflecuom are atwerved below the folded Nanushuk Group 


Play 2) ranges from 2.0000 fi to 22 00D ft m Grilleng degen The vislhower aructures offer the greatest pracmal 
for wanial of sandstone pare sywterm and cel depos Deep tructures that he beneath the 2 (9 Verne 
reflectance nograd would prohatty lat porow wandianes and would offer potential for gas cmt) Sandwanes nm 
deep structures are likely to be tharcmghly compacted offernng ant) wal) amounts of rect omergranular 
porosaty on purowsty related to fractures 


Mow traps om Play 2) are fawh bend folds or dupies “hares” mvolving the Fortress Mountasn Formanoe 
sandwones w antchnal closures on fawht truncabor Closures Seruma mappeng uweng Comventomal senna data 
identified 77 posential traps ranging up b> $1000 tonal acres m area (Tetra Tech. 198!) Maps KF-KF2) In Play 2). 
fs anticipated thet traps ell Comtaen cel or natural gas derived from shales of the underty ung Ellewmenan and 
Beaufortan sequences, 


The seven wells the Fortress Mowntarn bormanon mn Colville hawn (Awuna Wes Kurupa Law 
Kurupa Tulugah Tulaga Big Bond. and Seabee wells) encowmered the tap of the hortres.s Mowntasn Formation 
a depths ranging from 4 (100 to 6.000 ft shallower than the ) (%% vannne reflectance mwograd Therefore the 
upper parts of the Fortress Mountarn bormaton mn these wells are found «then the depeh umtery al une tach on! 
accumulations might have survived thermal devtructon However formanon tests at these seven wells did not 
yrekd onl and suggest that Play 2) gas prone The Seahwe and / euna well were pocifx ally diniled w tew 
structures unvolving the Fortress Mowntan bormaton (Berd |98Ra p 9S) Ar the Seabee well mena onl shows 
and strong gas shows were widely observed in the Fortress Mi suntain Formanon but ao tests wer: conducted Al 
the Awuna well most sandy imtery als on the Fortress Mountan Formation were avsiuated woth etre 6 em shows 


A tew of one 115-1 Chick imerval yrekded sah water at 20057 barrels per day (Bird, 198RD-p 329). indicating 
wwhstannial formanon permeability Cas «as tested from two zones at an rate of 5.100 Met of gas per 
day m the East Kurupe | well (between depths of 7.000 and 900 fim the Mowntann bormanon) in the 


preety ne tn are einen peng: mate Pie, st gee pe ee al 
eae Se te «ve + apg nag penetra a ae 

amounts of gas at rates of Sto 10 Met of eas per day. einanendicdeliintaaie teres: 
Safientansliatiabemapedds vebeaah, Uo tent el Panne tenia teandien eithamesteGe 

well Nowed gas at rates from |) to 148 Mcf of gas per day The Big Bead well encoumered gas shows. but no ol 
shows. The well encoumered c+! and gas shows in the upper pant of the Lonres, Mowntam Formation but 
mo tests were conducted: 


Howseiaectt and Schenk 0D!) and Bard (200!) have descrihed an area on Desolanon Creet where thot 
CE ee ee ee 

a eee south of the Grandstand well and «then an eastern 
ern lacanon of these ol stamed sandstones 1s shown un Map 10) The structural conten! for 
the onl stamned sandstones 1s shown on the crows section un Figure App! 
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; Sout af Catvulle basen mumar shows of cul gam and anphalta col were noted op pre Fores: Mountz 
(Neocomian Obpikrusk Formation) rocks = the Lisburne well (Hesky Ou! NPR Operamoms. lac 196 3:p. 14) 
Sold wydracarbos material filleng fractures up to 2S cm wade are widely otwerved mm fickd caponures of the 
Farvess Mountass Formamon uw the southern facthulh powsbly dacumenteng umportant oe) magrapan | Molenas 
Egbert, and Krystinik. 1883p 271) 


C. Conceptual Aspects of the Geologic Modeling Approach 


There are several conceptual defferences between the present ( NID) aseceement and the | 997 MMS/BLM 
asscvernem of the Northeast NPR A Planneng Arca 


¢ The present assessment analyzes 3-D screma surveys om the Northeast NPR-A Planning Arca for 
imdocatorn of potential trangraptx wap. These duta were ened to forecast the sumber and wre range of 
prospects mm correlatrve plays across @ * sorthern half of the NPR-A Data from mine propnmetary weil 
Grilled on leases acquired mn | 999 mm th. Northeast NPR-A Planning Arca were also moorporsted into the 
asscsament of some plays 
¢ The present assesemem expands the arca of the Alpune corretative plays (Play & Beauforuan Barrow 
Arch East. Play |? Beaufornan Barrow Arch West) ahowt %) mm southward. hased on propnetary 
exploratory well and sermmax data These southe ard rev wom of play howndanes allowed the 
Alpane-correiative plays to capture the most promoeng (morthern) parts and bulk of rescwrves formerty 
asmagaed to Play 9 and 18 Thes expansion greatly creased the resources for the Alpene-correiative 
plays and particularty for ‘ 
* The '997 MMS/B1LM assesement does not predict huge (40 Bbbi in place). low-gravity oi deposits . 
samilas to the West Sak and Schader Blufl reservours overtying the nearby Kuparuh and Milne Pownt frekds ) 
The MMS/BLM assessment of the correlative play (Brockian tapset. Play |!) mexiels reiatrvely few wmall 
hae De ee te ae ea ep ae 
accumulations of the «ale of the large Wew Sab (gre pools are anticipated on these plays on 
the Northwest or Northeast NPR A /‘lanmeng Areas . 
° In the present assesement. under’) {ied prowpects for cach play were estimated In mow petroleum | 
Provinces. it ts generally actnow ledged that large numbers of prospects remam undetected. even im the ) 
eee bt mapped areas Unidentified” prospects exist for a vanety of reasom. Some areas lack . 
data to map 2!) prospects Smaller prospects may he mised because they ‘all hetwoen 
widely spaced seremac bres oF Prospects are missed because the seremx data lack wffrent 
resotuman of witse (ace deta! Many areas have act heen tested suffisently by dintling to understand the 
that operated to create ol and gas pools on those areas Al the outeet 


and plays are often unexpectedly found «tule dniling to reach 


cowhd Contann resource volumes they showkd he recognized in 
For each of the 22 geologx plays quantitatively assessed for the 
NPR. A Planning Areas. the numbers of Lnown or mapped prospects 
were supplemented «ith additonal unidentified prospects Estimates of the number of unidentified 
Prospects are based on comuderanon of }D senumx mapping completeness of mapping well 
control and the compteuty tn areas of comple: strangraphy or structure sparse sermx data or 
well control. and uncertam geology (uimeng migraton paths reservou stratigraphy) relatively lar ge 
fractans of total prospects are likely to remam uudentfied Beaufornar play. for example are ‘nought to 
contain prmanty strangrapha prospects. so for that reason wubstannal number of umdentfied prospects 
were im huded on the prospect number distributions 

buna! depths have well-documented effects on reservow propernes Mit of the plays identified 
the Planning Ares have heen subjected tw extremes in bunal depth temperatures and thermal 
maturity Reservow yretd factors (barrels of onl recoverable per acre foot of reservow on milhoms of cubic 
feet of gas recoveraite per acre foot of reservow) are the product of vanables (porosity permeabelity 
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byd@racarhon saturabon) thal vary syticmeucally wath benal depth Overall yoeid factor geacrally doce 
wath encreasang burial depth For tes asscsament. yickd factor were calculated wung @ RISK (commercial 
software) and emicring probatebty duanbunans for cach vanable om the yuckd eguapam Yield faction 
reflect the balance between depowmponal covironment and pos <depowmonal destructrve processes related 
to buna! candspam. The deep burnal hraanes of Gas Belt plays have adverscty affecied reservow pore 
system be comtrast. rescrvoers wm plays along the Barrow Arch have not been deeply buned. and repeated 
cipoaires of strata at crowonal unconfarmites mary have removed carer coments and restored . 
Generally. the aghest yield factors were avagned to the Barrow Arch plays (cg. Play 8. 316 bel 
oiVacre-fi and 0.580 MMcf gawacre-fi) and the lowest yield factors to Gas Bek plays (¢ g. Play 10. 0.164 
MMcf gas/acre-fi) Arctx Platform plays suffered umermediate buna! betanes and therefore offer 
imermediate reservew yield factors c.g. Play 9. 65 bed oll/acre-fi and 0 463 MMicf gawacre-ft). 

¢ The proportion of ofl and gas in reservoirs is another icy variable in Gus asecscment. The principal ofl 
sowrce racks known to accur mm sorthern Alaska (Shubla. Kingah. and Petiie Shale Formations) underise 
al! of the study arca Oni generated upon thermal maturation showld have mugrated mito overtying 
(Beawforuan and Brooksan) strata or northeard (updap) toward the Barrow Arch Cameguently. the plays 
along the Barrow Arch have the highest probabelsty for paoied oil (am ~ madel, 19% chance for pouts 
that are 100% onl) For the Lisburne and Endicott plays on the Arctux Plation.. reservoers lic below 
recogmuzed onl sowrce-racks and bydracarhom must be generated from unknown “sheorox sources 
Accordanghy . the probability for on! pools mn wmailer (rm the madel 10% to 3% pe babebity for pools that 
are }00°% onl) Shallow reservosns m the Brookian Topset play are molated from ur Jertying onl sources by 
several thowsand feet of shales (largely gas prome and often overpressured) Gas F.ch plays are universally 
avugned a 100% gas resource mua A relatively bagh potential for gas m plays west of Meade Arch 
hased partly upon the discovenes of gas fields and the obwervanon of widespread gas shows The hgh 
thermal matunty of relatrvely shallow rocks west of Meade Arch (based on vitname reflectance data m the 
Kugrua and South Meade wells) bolsters thes nopan. etach seems to prectade onl from a large area of 
western NPR-A. 

¢ Effective reservow (pay) thickness 1 an ewential factor Controlling potentmal storage volumes and 
recovery from on! and gas pools The depowtional thicknesses of sandstone formations im the Beaufornan 
and Eliesmenan plrys were probably greatewt along the Barrow Arch However subsequent erowonal 
events have truncated some of these racks m northern NPR-A Although sandstone formations deposed 
to the scauth om the Arctx Platform plays have greater presen aon porential (hecawse unconformaties are 
mcned less deeply). they become shaly and are deeply buned tow ard the south. adversely affecting 
porosity Because of these very different processes. ft was con. buded that reservow pay thicknesses are 
relatively semelar for the Barrow Arch and Arctx Platform play group Pay thicknesses in Beauforian 
and older plays far to the south of Barrow Arch m the Gas Belt areas are much lew because of distal 
depositional environments and destruction of porosity /permeatility releted to deep bunal 

° Exploration chance 1s an estrmate of the statrstical frequency of aocurrence of onl and gas accumulations m 
aplay The exploration chance m omportant to play assessment he aus ot determenes the fraction of 
Prospects (ar fraczon of potential petroleum storage volume) that will he filled «th petroleum rather than 
water In thes way. the exploration chance directly determunes play resource endowments The probabelity 
that a play will have at least one hydrocarbon accumulation (:¢. the play ts “ successful”) ms termed the 
play chance But even if ts known that a play is “successful”, ts then necessary to also estimate the 
proportan of the untested prospects im the play that will be “successful” --that . the fraction of prospects 
that can be expected to contain some form of petroleum rather than eater The probability that amy given 
prospect within a play will be filled with petroleum ts termed the prospect chance Play and prospect 
chances. estemated as decymal fraction. are muluphed to oben cuplorapos chaps bach play 6 
associated with an independent exploration chance The exploranon chance 1s predicated on geological 
factors. rather than economa factors. in the GRASP madel Geologx success ts defined as the existence 
of pooted hydrocarbons that can be recovered from a well bore rather than some minimum pool uze 
Conventional bydrocarhon accumulatons do pot nctude continuous type deposits (non pooled) on those 
not recoverable by standard technology The Barrow Arch has gathered hydrocarhons into traps 
all along ets crea All petroleum generated in areas to the north or south of Arch has tned to 
migrate to the arch Some hydrocarbons reach the arch and some were trapped en route on the flanks of 
the arch By a comcidence of geologx history. Ellesmenan and Beaufornan rocks are ma more prowmal 
(shallow water) setting (higher quality reservours) along the Barrow Arch For these reasoms plays abung 
the Barrow Arch have the highest exploravon chances By contrast. the low explorstion chances for the 
Gas Bett plays reflect a combynation of negative factors unchuding the deep «ater deposmton (then, muddy 
reservoers ). the destruction of reservow quality (deep bunal and compaction of pores). and the poor 
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D. Geologic Assessment Results 


The asscsumes of Conventionally recowcratic bydracarhor porcntal » summanved @ a Cumulative profwtebsty 
(Fag App) representing the aggregamom of the 2) pootogx play) analy red 2 the Northecu NPR A 
Area Separate curves for onl (unchudeng Crude cul plus natural gas lgueds) gas (imctudeng mom asnncuatied 
and assccumted gas and BOE (harrehs <f <cnl egury alent) arc chown The BOE surm the onl and gas rescurors on 
an energy cqurvaicm bass where $620 ff’ gas im preeumed to equal the energy coment of | bt of cal These 
rescues represen packed bydracarhom that are recoverahic eth Comventbonal technology and enthow regard 
far ecomoma viaibebty 


Fig App) dhustrates a very emportant concept undmoovered resowroe votumes showkd he portrayed om the 
coment of probabelty detribwnans to reflect the uncertanmnes asecuated wath the mpet mente! data There na 
much tagher probatelty of aocurrence for wall resowrce volumes than for large resource volumes bor crampic. 
there a 95% chance (19-020 chance) that the combuned Northeast and Northwest NPR-A Planning Arcas 
contam at least 6.817 BBO (telhon barrels ol). and there » a 8% chance (| 20 chance) the planning areas 
coma 11 817 BBO The oul resource differential across the prohabebty range represents shout a twodudd 
mcrease based entirety on the probatelity bevel Other probatelmes can be selected for datrtxcal sermmanes (for 
90% of 9m 10 chance) More frequently the mean of the drtnbyoon 1 axed to compare of summanse 
results for defferem plays on areas important concepts to remember mchude |) the fact that a onde range of 
posssbebitee: for resource potential 1 for extermates because onl and gas assesment, are hased 
on wncertas data mput as ranges. and 2) potential resource volumes showld he presemied m the coment of 
associated prohatlines. where large volumes are lew bkely than wmaill votemes 


To summarize the information contamed un the Cumulative probatebty Curves. the msked mean onl volume 
(inchadang crude onl and gas-condensate) 9 10! BBO. and the nsked mean gas volume (inchuding both 
asactated and non-assaciated gas) is 37 W098 Tcf These msked mean (or expected) volumes fall withen wide 
ranges of resource potential Recoverable oil volume estimates range from 6817 to || £17 BBO (95% and 5% 
probabilities). and corresponding gas volumes could range from 2) (02 to $6.21) Tcf (959% and 9% 
prohatulmes) Aggregated oil and gas resources are represented as BOE (harrets of on! eqgurvalent) The mean 
resource aggregate for the combuned Northwest and Northeast NPR A Planning Areas 1s | $ 740 telhon BOE, 
with extreme ranges (95% and 5% probabilities) of | 1 358 to 21 057 billion BOE. 


The individual contnibunons of the 22 plays are divplayed in Table App? 0) Reponed play endowments arc 
provided for 95% probability (P95). the mean. and $% probability ) levels ft ts apparent that four plays (Play 
6 Sadleracht Barrow Arch East. Play §& Beaufornan Barrow Arch East, Play 14 Brookian Foldhelt. and Play 
2) Fortress Mountain Deep Detached Foidbett) domunate the resource potential of the combuned Northwest and 
Northeast NPR. A Areas, accounting for 80% of the total on! potental and 66% of the total gas potential: 
Lach of these four plays “bagh-eide” (9% chance) ofl resource potentials over a bilhon barrels Two other 

are of secondary importance (Play | Endicott Barrow Arch East and Play |! Brookian Turtedies- Arctic 
and together these plays contribute 10% of the total os! resources: 


ft 1s emportant pot to facus exclusively on the mean resource volumes of plays Large pools rare perhaps but 
mm same of the low resource pl oys could become commercial fields The mean wzes of the three larpew 


oll and gas pools in cach play are lites §=— Table App 7401. Mean resource volumes are reported for these pools. 
but each pool has. volume associated with a low . For the largest on! poo! 
pay ter fe a rn cn there is a 5% chance that 1,61! 
MMbti of onl cowkd be present All of the pools listed on Table have matimum poaential ures that are 
two to three times larger than the size at the mean Figure setevceedauhitnte aa 
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Alpenecarrelatwe Play §& Here the cel and ge comems of Ger! 4| pow Sde pacts are Gugieyed a ranges lenge 
of verucal ban) of pout resawtors hereces Ge 7S4 and 29% probetebty bev 


E. Economic Assessment 


The purpone of the COcmoms aseceamem m to dmermene Qe porpoe of tee und overad Comvenpanally 
recoveraiie bydrac artes endowment that © Commernally vale (praduced a a prof) under green engmmecning 
and coonomax comd@wam The PRESTO compuscr program developed by MMS perform Ge ccomamx analyws 
PRESTO wmulates actrees begenmeng eeth the Gmcovery of an cel cr gm pool and ending wath dcivery of the 
bvdr arthom to marker The compuncr made! acheduies Gee Cows aeecnaaied eet ciplorsnen devecignmem and 
Pradwton a relates to the mooene from sales of onl amd gas A drccumed Cash flow anatywn cakowlates the net 
present vabue of developmen of a bypothetacal Gecowery under defferem sen of randomly sampied prodoge 
engmmecnng. and coonomax vanahie Each PRESTO rae» componed of | 1D tral wemulanam Poot wemulaed 
eth powetrve act present value are added wo play bevel rescwrce tctab and thee play bevel roscoe: are aggreg mcd 
to recoweratke extemates for the cmtire asacwument area 


hon omportant to a inow ledge that the Computer wmulatom are made erthowt Lao ledge of erat prospect 

ke atom and mary of the prospects are unmapped a the presemt tome The mentrhng wmelatom accu om an 
artfxaally compressed ume frame generally “drmcovering: all ports wathen the lease term (10 years) The 
anual undeng and dnibng egupmen required to repre the Cupharatece ws apprecedemed Als 

wate specifx engimeenng requwrement: for future field deveiapment om the NPR A Comd defer martedly from the 
penerahzed engmeenng madeh assumed for cur asesement The cow and delay. avecuaied © ah regulatory 
acbom are aot Comudered at thr stage of the eoonomsx ¢ abuaton 


The cost of dry holes pronto making a commercial drcovery © not added to the cconomx burden of wmulatied 
drscovernes Grven the tegh cost of aperanom um northern Alaska sacveveful earty caploramon effort are the bey 
t© Contunued industry fundeng Future proce eupectanom and posse technodogs al ads ancement: influence 
corporate trmegies and fundeng but these factor cannet he accurately cv abused becaue cach company may 
have different comcepe Generally speaking tigher on proes cowkd spark mare industry umerest i cupharing « 
new area Increased cuploranem driileng Cowkd reset mm mere drwcovenes Challenging condmam: are bhety we 
drive technology advancements (o lower wnat costs and recover larger porham of the resource haw to morease 
profmatelty A comtrary set of crcumstances such a a senes of cxapemeve dry exploranon well coupted wath 
how onl proes could farce industry to ahander an area before making amy commercial decovenes However 
temporary Changes om industry attitudes do not affect the avasiatle resource prtential calcowlated by the PRESTO 
mente! 


Al the present terme — LAPApOrlaban sytem to move natural gas from the North Shame to cutssdke markets 
and huge volumes of ges ances drscowered m northern Alaska have heen stranded for decades Recently 
memercu: propesals to Commercahze the stranded rescurces are drwcuseed by industry and poverwment 
groups A new gas transportation vy stem (lekety 2 large chameter seem far more lhety teatay than five 
years ago New drscovenes of asscn uated (with ol pack) and sonasex uated gas (separate from cel pods) on the 
NPR A cowld feed imo a future gas traneportanes oy stem een foe Cometracted Comsaderng the long lead om 
between leaseng and production for remete areas of the North ne for a futere paperteme cy wtenn combed 
fu wath new drecowenes om the NPR A Consequently an cconomx analyws of natural pas has Neer 
om bude assermeng Ghat @ mayor tramyportatiem «y stem i av aslathe to Carry gas prowka tem NPRA A tanfl 
Of $280 per Mot eas applied to the ecomoms cmulanar te cower the cos of condmmomeag and transpertanas of 
natural gas from the Prudhoe Bay area to markets m the |S 


1. Economic Modeling Approach 
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Ther aperamonal aspects of the PRESTO compencr made! are Gecumed deus @ Sherwad ct af (| 988) and only 
some besa Comorpes of Ghe mente! are Gexcwsaed herr 


The coomamax rests are Comtrudied to a large degree th) the preceding pootogex aaceumer The » he gone peed 
Caractere Geucrmuned by thee GRASP gootoge mete! ave ransicrred » ingest parameter) omc Gee PRESTO 
coonoma model Although varnatées are random? sampled on PRESTO Ghee madpernm of Ghee inet Getter 
we sampied mare fregucetty than the curremes of the Grarthutcm Although cureme (aa are thececta ally 
posuitie, geatagK plzys eth email! pees and Ger reservomrn are hikcty to he co shumied @ pee coon plz) 


Although the peodogx asacsamem analy red 2) play. many of thew play) are taghly) embbety to Comte Cooma 
rescaroes (pocds tao wall amd remoae) Screemeng Criicna were used to separate the play) eth pemadte Cooma 
peeential from those unidicty to have amy cconcmx peacmtial The wreeming aera for cconcms mendeteng were 


1. phays comtain lees Gan 1% of the etal cll cr gas resowrors, 
2 we mean wre of the large peed on the play me less than Currcm acting deveiapmenn and 
\ plays are unproven wath mo dmcovernes made to-date 


These screemeng criteria reduced the original 22 GRASP plays to |! plays asseesed by the PRESTO mente 


Although the assesement » descrited a a play based analyen the bask une. 4 the PRESTO mente! are 
wndrvidual pook The PRESTO companer program conducts a pool by pool development wmulaten under 
geotogx engmeenng and ecomomsx + anatles MH indrvidual pool Cannes capper fhe Costs of 
wells facvhmes and papetenes these rescwrces do not Comervhute to the play bevel resource votumes 
The powsitebity that omall wactine poods Cowkd he devetoned at somewhat lower unt Cont by charng nearty 
wnfrastructure vs difficwh to mente! property om PRESTO hex ase of the mtrmsx stand ahome fiekd assemnptecms 


Under sarmal crcumstances. the first pool developed om an area mest suppor the arta) Cost of new 
wnfrastractur> sach as stagung areas processing facies and mas pepetenes Connected to TAPS The ached Cont 
for new unfrastructure are supported by realizing the ecomoemes of « ale for large progects The means that the 
tuggest fieids are usually devetaped firw To accomemeniate the typeal etuaton a Compla ated set of Capetal Cost 
mputs (for new mfrastructure) and tariffs (costs to share ¢ursting infrastructure) were used for play groups om the 
same area All col and gas production from NPR A eas assumed to uthze North Slope omfrastracture seh as 
commoncarner ppelnes TAPS and tankers eth transportator cost: defined by pubirched Laryits 


Prospect mapping wung serume data ns emponant on MMS BLM assesement flor Prospect: are alentified on 
regemal maps on eutrapolated from trend maps om adjacent areas Comtacmng the same play condvtoms To acount 
for prospects that have not heen mapped (erther he aus they lat sersmsx data or they are me mappatie «th the 
es Spe eee pelea, ae a Seructural prospects 
are usually wenifed and tested a frommer area Later play concepts mvolving strangraphn plays (for 
crample the Alpene equivalent plays) depend on the av aslabelity of advanced | D sermnn data Bex ause these 
data vet are net rowonety collected a part of earty regional surveys i the cxploranon phase strangrapte plays 
carry an extra level of uncertainty wth regard to the wze and locator of new prospects The lacaton and 
charactensncs of a perenmally Commercial pool can anly he confirmed by actual drvileng 


The PRESTO program apples + anabtes using for momt engineering parameters To allow fora mere 
realist omulatem ranges for costs are sane around the most bikely (or mente) value Thee accounts for the 
wncertamnes assccimed with defferem sates f nature No ottoman i: made to forecast sew engineering 


technology that might he devetomed on respemse te lagher Char eormal commentity pmces (omental 
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totmetogy and Mangard “Sort Sige ongumecring practacm at asumed Oe wemulatce meedet 


bcm asewingiacm at roared and mendefeed of mooreast) for cat rewcr eecment and mene 
rovnecm were made for Gee peeacet wart a Compared Ge | 90) aaceumen fo Gee Northeas Plas 

wre img pookogA au am and oma onpwt van prada Geffercacm tereces presen and pew 
eaceumen, bor Qe presen macemen comers and enguneerng cow omgem assuene NID a Ghee heer wear and 
commend) prom amd com are unflaed equally a a Comaan cc cf 1S The Gecoumt ce apgwoumaes the 

ate us cae of row on weowmen Cat flow acm at dc cumedidrfimed hat to peewee dufiary wnang 2 
combened cae of 15.4% (1.1) Gacoee « 103 enfietee) 


Prive adpmameno,: were made for the of crude od tor cack play The play ewe! price adputmeem range 
from -5! D008 for DT AP crude cil to «$1 Chee for 20 AP gts ll The na 


Quaiey Bank Allowance (QRA) ence Ge See of Alaska dar ot rricaw Ge dma tor 

Slope fiekds All North Shape ool praducteen = added to the Alaska North Slane (ANS) ream carned by TAPS 
and tankers to asumed Wew Coed marten The standard ANS crude ail (now 28" API) ss givens pwr 
adpramer for quailty relatrve to World Of (12° APT) etact © 2 compote of sources Gt ae Grivered to 
domowa refmenes 


2 Economic Assessment Results 


The resets of the Coomoms ¢) abuateoe are semmenanved the prc) supply curves idnplayed as Figure App 04 
and Fogure App OS) eta shew rescurce votumes (hensontal ain) plated mm relatem to commeadity pro|es 
(verta al ain) Despre the reverted platteng format proe nm the mdependen \anable and resource volume ms the 
dependent vanable Typeally an morease om cel or gas prices 6) cot mm an crease @ the volume of oul cr gas 
that can be profaatty recovered The m hecawse the moreaned +. < the production stream offvets the tugher 


comventiemally 
prwes are benked om the menke! wong a votume facter of 8 6) thowsand ova ff per barrel (Moffitt) and BTL pre 
descownt facter (0 MD) 


Prove supply curves are fully eked resource vohummes om tudeng |) the geotagn mst that bytracarems we 
pemdted and recoveraie "rom reservows amd >) the ecomems meh that the pook of dcemered isn generac s 
poserve Cash flow thromgh Ghee fietd bfe Posse emvestmenm rah aven sated eth access and 

restrictor are act accounted farm the PRESTO mente! However peaenmal cows asscuted aoees 
Lertations and Metigaton Feyuremment are treated ome later analyen for leawng and develqement wenares The 
prce supply analyern dees met empty that all of the Pydren ares reserves ell he Comvened to pradwceng reserves 
ne ometrame omby that they are dheowets ally present and cowk! he Commer cally able d decovered be 
he mende( afl poets are dea overed and deveined by omulanen However hrstark al capermemce has 
chore n that fs unlikely that emmgh wcll. well he drilled to completely ey ahuate the creseurce peaental of amy 
area With s lesser capteratem effort the estemated resource potential may never he reahred a actual prodwctem 


As dem ussed prevent) the mean gectoge rescue emdoe ment undmoovered Cumventemally mcoversiie) are 
9101) MMite of ool and 17 308 Tol of gas ‘or the combtuned Northwest and Northeast NPR A Planning Areas 
For purposes of decusssm. crude onl and gas derived laqueds are coumed a ‘cil " New esamcemted ge and 
icsctated/dmsetved gas are counted » gas The price sappy curves for oul and gas | Figure App-O4 and 
Me et te ae yet ae ey 
$15 Cee (62 14) Mot) Ate benctenart price of $18.00 omy iM 

ch nd 0 ni Tel cfgm exo crememtadly Vichin, cagmeaninn (90 ob endeSe Guba an ant 
rescwrce hase The fraction of ecomemms ally recoversibe rescrces raes @ prices: showe 
($2 BW Moe), moreasing more than four fold at 2 prwe of $25 Cited ($) Aa S77 Glee (6) 84 Mhet) 
least ome econome pond eas decovered om em ® of Me | (ND cmulanen rum Are hem hmart pre of 5 ©) (iliew 


Northwest Napona Petroiewm Reserve Alesis 


($4.27/Mct), 5,697 MMibbi of oil and 15.830 Tcf of gas are economically viable, representing 63% (oil) and 42% 
(gas) of the mean geologic resource base 


Commodity pnoes have a mayor influence on cconomucally recoverable volumes Higher Commadity prices 
invanably lead to higher resource recovery. Because the resource estumaies will be used pnmaniy for lease sale 
planning and environmental impact analysis. some reasonable pnce brackets were selected Wath regard to 
probability levels. the mean resource case 1s the most relevant because wt represents the average statistical 
outcome of the economac analysis. ln ecomomnc terms. the msked mean case 1s often referred to as the “expected 
value“ Another advantage to using the msked mean ts thal components (individual plays. sub-areas. and other 
ems) can be added and subtracted without violating statrsacal pnincipics. 


Two price levels were used to bracket economically recoverable oil and gas volumes. The $18 00/bb! price 

Long term prices above $30. 00/bbi could prompt advancements im technology as weil as changes im energy 
comsumpoon that would affect many of the economic assumpoons in the made! hi 1s umportant to remernber that 
the bracketing prnces represent long-term averages of real (inflation-adyusted) values comsdenng that a typical 
field life could span decades. These bracketing prnces should not be compared to shon-term price spikes thai 
occur over a few months or years. The Energy Information Agency (U.S. Dept. of Energy, 2001) provided a 2010 
forecast of a “low price” ($17.64/bbi. in year 2000 dollars) and “high price” ($30.01 bbl, in year 2000 dollars) 
level. These ELA prices correspond to $19.28 and 32.79 im 2003 dollars. 


The resource allocation for cach play im the combined Northwest NPR-A and the Northeast NPR-A Planning 
Areas is given in Table App 7-402 using the bracket prices of $18.00/$2.56 and $30.00/$4.27, respectively. The oil 
and gas volumes listed in Table App 7-02 were gathered from the PRESTO printout (not picked from 
ae Using the low-price ($18.00/$2.56), only two of the eleven plays contain 97% of the 

undiscovered economic oil resources and 98% of the undiscovered economic gas resources. The Beaufortian. 
Barrow Arch-East play 1s an exiensson of the recent discovernes at Alpine and adjacent areas in Northeast NPR-A 
Planning Area. The Sadlerochit, Barrow Arch-East play has similarines to the nch fields surrounding the 
super-giant Prudhwe Bay ficld Using the high-price bracket ($30.00/$4 27) six plays contribute to the economic 
resource base, how ever the Beaufortian play still dominates the economac onl (73%) and gas ($5%) potential Two 
plays located im the southern part of the assessment area (Brookian Foldbelt and Fortress Mountain) hold 
estimated gas resources amounting to 32% of the total economic resources at $4.27/Mcf_ 


F. MMS/BLM and U.S. Geological Survey Assessments 


Summaries of the results of a U.S. Geological Survey (USGS) resource assessment of NPR-A were released as 
web site postings im May 2002 (Bird and Houseknecht. 2002a, 2002b) A comparison of the USGS and 
MMS-BLM assessments completed in 2002 shows that both assessments reach the same fundamental 
conclusions Perceived differences between the USGS and MMS-BLM assessments arse mainly from the 
differem geographic areas considered by the assessments The USGS assessed the entire NPR-A while the 
MMS-BLM assessed a subarea of NPR-A (the combined Northwest and Northeast Planning Areas) The 
combined Northwest and Northeast Planning Areas occupy 62 percent of the land area of NPR-A_ Further 
comphcating direct compansons of these assessment results 1s the fact that the combined Northwest and 
Northeast Planming Arcas enclose the oil-prone areas of northern and eastern NPR-A and exchude some of the 
gas-prone areas of southern and western NPR-A These differences in land areas and geological tases lead to 
some mun differences in results of the MMS-BLM and USGS assessments If these differences are set aside. the 
results of the USGS and MMS-BLM assessments are seen to be broadly consistent on the critical areas of (1) 
overall onl and gas resources proportioned to the areas assessed. (2) identification and quant:fication of dominant 
plays. (3) forecasts for maximum sizes of hypothetical, und:scovered o1! and gas pools. and (4) estimated 
quantities of economically recoverable orl 
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Overall Oij and Gas Resources Proportioped to the Arceas Aswesyed The 2002 (SOS assessment (Burd and 
Housckneckt, 20022) estumated that the entre Federal pant of NPR-A (excludes Sune of Alaska waters along the 
coast and Natrve lands within NPR-A) may contasn mean undiscovered resources of 9 3 bulban barrels (Bibl) of 
oil and $9.7 trillhon cubuc feet (Tcf) of non-assaciated (no oil present) natural gas. To ottasn the total resource 
endowment, add 137 Bbbi of natural gas liquids (NGL) and 10.3 Tcf of associated gas (solunon and gas cap gas). 
reported separatcly as part of the USGS assessment by Schucnemeyer (2003) Total undiscovered resources of 

10.67 Bibi oil (crude oil plus NGL) and 70.0 Tcf gas (non-associated plus associated) were obtained for the 2002 
USGS assesement of the cnure Federal part of NPR-A. 


The 2002 MMS-BLM assessment (thes study) estumated that the combuned Northwest and Northeast Planning 
Arcas contain mean undiscovered resources of 9.101 Bbbi oil (crude oil plus NGL) and 37.309 Tcf gas 
(non-associated plus associated) Thus. the outward volumetrx differences between the two groups amount to 
17% more for oil and 88% more for gas in the USGS results. 


The MMS-BLM and USGS assessments are more conustent if the different uzes and petroleum charactenstics of 
the assessed areas are accounted for. The MMS-BLM assessment arca captures 62% of the entire Federal arca of 
NPR-A The MMS-BLM results for the combined Northwest and Northeast Planning Areas indicate 9 10! Bobi 
or 85% of the 10.67 Bbbl NPR-A (Federal part) ol/NGL endowment reported by the USGS. The propornan of ol 
(85%) associated with the MMS-BLM assessment area exceeds the proportion of NPR-A land surface area (62%) 
captured by the MMS-BLM assessment because the northern and castern parts of NPR-A are relatively onl 

prone Both assessments indicate that the northern and casicrn parts of NPR-A are ennched im onl resources 
relative to gas resources Considering natural gas. the MMS-BLM results for the combuned Northwest and 
Northeas: Planning Arcas indicate 37.309 Tcf or $3°% of the 70.0 Tcf NPR-A (Federal part) total gas endowment 
reported by the USGS. This is consistent with the fact that the USGS assessment includes the gas-prone 38% of 
the NPR-A land area that bes outssde the combined Northwest and Northeast Planning Areas. and 

the geological bias of the combined Planning Areas toward onl The distortions of assessment results caused by 
geological bias are diurrumished if the gas resources im both assessments are converted to orl-equivalent resources 
by setting each barrel of oil equal to $620 cubic feet of gas on an energy -cquivalemt basis. The MMS-BLM 
assessment thus finds a total endowment of 15 740 Bbbl-equivalent, $8% of which 1s onl By the same process. the 
USGS assessment finds a total endowment of 23.126 Bbbl-cquivalent, 46% of which is oil The MMS-BLM 
energy equivalent endowment 1s 68% of the USGS energy equivalent endowment. faurty close to the proportion 
of NPR-A land area (62%) captured by the coribined Northwest and Northeast Planneng Areas, 


identification and Quantification of Dominant Plays The MMS-BLM and USGS assessments both view the 
Alpine plays (those correlative to the racks contamng the S00 MMbbi Alpune oil field) as the dommnant plays im 
NPR-A_ The Alpine plays offer the mghest resource potential and are driving current cxploration programs im 
NPR-A_ Both assessments use the term Beauwfortian to identify the groups of plays that are correlative to the 
Alpine oul field For the MMS-BLM assessment of the combined Northwest and Northeast Planning Areas. 56% 
(5.068 BbbI) of the ol endowment of the assessment area (9.101 Bobb!) 1s associated with Beaufortan plays For 
the USGS assessment of the entire NPR-A (Federal land, State waters, and Native lands), 69% (7.233 Bbbil) of the 
overall oil endowment (10.558 Bbbi) is associated with Beauforian plays (these on! quantities are from Burd and 
Houseknectt, 2002, and do not include NGL). 


Forecasts for Maximum Sizes of Hypothetical. | ndiscovered Oi) and Gas Pools, The sizes of the 
undiscovered or! and gas pools forecast by the MMS-BLM and USGS assessments are consistent. This 1s 
mmportant because the sizes of the largest hypothetical on! pools are critical to success mm the economic 
modeling Individual pools must support a costly infrastructure. and profitable development economics require a 
— A play with a large overall onl endowment but consisting of many small pools will have no economic 


In the 2002 MMS-BLM assessment of the combined Northwest and Northeast Planneng Areas. the largest 
undiscovered o#! pool 1s forecast to contain 634 MMbbd! (on average. within a possible range from 
128 to 1.610 MMbb!) This pool is associated with play 8 (a Beaufortian play correlative to the Alpine oil field of 
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S00 MMibbl). The acxt largest oil pool im the same play contains 441 MMibbil. The 2002 USGS asscsement of 
NPR.-A does not report specific pool sizes but sdentifies one oil pool im the size range of $12 w 1.024 MMbbi. 
associated with a Beaufortuan play correlative to the Alpine onl ficid (Bard and Howscknectn, 20022 figs §. 
6). Both assessments forecast one onl pool an the suze range of $12 to 1.024 MMbbbi as the largest on thew 
respective asscsement arcas in both assesements. the largest pools are assaciaied with Beaufornan plays 


in the 2002 MMS-BLM assessment of the comtuned Northwest and Northeast Plannang Arcas. the largest 
hypothencal undiscovered gas pool 1 forecam to conta 2 861 Tcf gas (mean wze. wath . powsble range from 
0.279 w 8.912 Tcf). This pool is associated with MMS-BLM Beavfortian play & The 2002 USGS assesement 
identified approumately § bypotheucal undiscovered gas pools in the suze range from | 5% to 12 288 Tcf gas 
(Bird and Houscknectn. 2002a-fig 5). The USGS assessment forecasts more gas poods of the largest suze Classes 
mostly because st includes a large gas prone part of NPR-A thal hes outsade the MMS-BLM assessment arca 


Estimated Quantities of Economically Recoverabic Oil and Gas, The cconomx results of the MMS BLM and 
USGS assessments are also quite comsusient The 2002 MMS-BLM economic assessment of the combined 
Northwest and Northeast Planning Areas forecasts that $697 MMibbl of onl and NGL (mean) will be 
economically recoverable at a market oil pace of $30/bbIL. The 2002 USGS economic assessment of NPR-A 
forecasts that -.720 MMibbdil of ot! and NGL (mean) will be economically recoverable at a market on! pnce of 
$30/dI (Ananasi, 2003-tbi. 4. Bord and Houscknectn. 2002 fig 7) The economic results of both assessments are 
essentially identical and reflect the fact that both assessment arcas Capture thoxe areas and plays that are mow 
promisang for economic discovencs 


supphes from NPR-A in the foreseeable future The 2002 USGS assessment did not report economac quantities 
of natural gas because the major gas transportation system does not cust at the present time 


Summary, The results of the MMS-BLM and USGS assessments confirm a shared view of the fundamental 
petroleum attributes of NPR-A. despite the fact that two independent teams assessed different areas using 
differem computer madels Independent studies must inevitably produce some differences un detail. but hoth 
assessments strongly agree on the fundamental geological drivers of future on! development m NPR A 


G. Endnotes 


' Usang a geothermal gracbent of 28° C/um. the maximum reponed among wells in the southern Colville basin by 
Deming et al. (1992:table 1). 


” Surface of equal thermai maturity. im this case represented by equal values of vitrinite reflectance. a property of 
parucies of orgamx matter that 1s measured with special microscopx equapment in the laboratory on prepared well 
sample. 


‘No ov sources have been recognized among the pre Tnassic sequence north of the Brooks Range 


* Permian rocks occur at the top of the Lisburne Group in the Imgok well, just south of the play area (Molenaar. 
Burd, and Collen, 1986) 


* Average porosity 22% in Prudhoe Bay field (Melvin and Knight, 1984, AOGCC, 1994:p. 95). 
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Final imegrated Activity Plan/Ewonmental impact Susemem. 2003 


* Uppermost sandstone wn Kuparuh field (Carman and Hardwick, 1983). but here accurmng 2s an unconformity 
sandweone bacally manthng the Lower Cretaccous unconformuty . 


” Generally entirely Jurassic m age to north im correlative Arctic Platform (Plays 9 and 18) and Barrow arch 
(Plays 8 and 17) plays. 


* Specifically, the Karupa-Uimiat lobe of Huffman, Abibrandt. and Bartach-Winkler (1988-fig. 13.11). 
* Lower Cretaceous sandstone resting directly upon the Lower Cretaceous unconformity (LCU). 


" Specifically, the Corwin lobe of Huffman, Abibrandt, and Bartsch-Winkler (1988, fig. 13.11). 
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Appendix 9. Information, Models, and Assumptions 
Used to Analyze the Effects of Oil Spills 


This imegrated Actrvety Plan/Environmental Impact Sutement (LAP/EIS) analyzes onl epills and thew relative 
impact to cavironmental, cconomac and saoacultural resources and resource areas that could result from onshore 
onl exploration and development in the Northwest NPR-A Plannung Arca Predicteng an onl spell 1s an cxercese mn 
probability Uncertam#ty cxrsts regarding the bacaton. number. and size of onl spells. the chemustry of the onl. and 
the environmental condoms at the me of a wprll Although some of the uncertasnty reflects incomplete or 
mmpertect data. a comaderable amount of uncertanty cuts semply because a 1s difficult to predict events 15 to 40 
years ito the future 


Assumpooms about ov spills are used to analyze the effects from onl spills The assumpuonms are denved from 
estomates regarding the type of onl, the sowrce of an oul ypill. the general lacaton and size of a ypell, the chemmstry 
of the onl. how the of will weather. how long ot will remam. and where a will go The assumpnons are supported 
by project specific imformaton. statewical analysand professonal pudgmem Based on these assumptom. a 
“scenario” is created to reflect a spill, and the effects are analyzed. This constitutes a “whai if a spill occurs” 
analy After the effects of the onl spill scenario are analy zed. the chance of an onl spall cocurnmg 1s extumated 


This analyses Comuders the entwe praductcm life of the Northwest NPR-A Planning Arca and assumes that 
commercial quantiies of hydro arhoms are present in the Planmeng Area and that these hydrocarbons ell be 
developed and produced at the estemated resource levels presented on the [AP/EIS: Uncertamnes exit. such as |) 
the extemates required for the assumed resowrce bevels. 2) the actual wze of a crude or refined-oi spill, 3) the 
approumate lacaton of onl assumed to be pradwoed. on 4) whether production would aocur at all Hf no 


bydracarboms cum. there ms me chance of a crude-onl ypll cocurrmng m the Planneng Arca 
A. Oil Spill Size Categories 


Thes [APYEIS analy res what 1 likely to happen on the future wong assumption ahowt the ‘uhkely size duration. 
and type of 2 spell to analy re the effects To extumate thew parameters on! epells are divided into two types crude 
and refined wpe, Crude col pall are drvaded unto three wre Categones wmall large and very large Wether cach 
of these Catepanes penerahred and qpecifx assemptiom are made about thone wre category qui Refined 
apells fall wmto the email epel! ze. ategory 


Spel azes are wmall large and very large Sonal! weil are lew than “UN tt large well ave greater than cr equal 
to SUD Nit or | (0D bit (depending upom the data wre) and very large yell are greater than of equal & 

12.08 bet Tadic TV 1) hows the aecemed source of 2 pelle). type of cil. axe of qpalits) om barrels, and the 
revenving cmv ronment thet m asemed om the analyen of the cthects of cel ape om the LAPYETS and the wectom of 
thee LAPYELS ehere the effects of a large mall and very large qpell are analysed The effect of large and wall 
wpeles) ave analy red w Sectom IV ( @Qrough [VF and Secton V B the effect: of 2 very large pel are analy red 


Nortibecs: Navona Pevoieum Reser Alaska 


m Secvon IVJS The following sechons discuss the analysts and the assumpuons used for analyses rogarding 
these three suze Caleganes 


1. Large Crude Oil Spills 


Large spills are defined as greater than or equal to SOD bbl for the Alaska North Slape and Tram>- Alaska Pupeline 
System (TAPS) and greater than or equal to | 00 bil for the TAPS tankers Histoncal informatan about 
previous large spills on the Alaska North Slope. from TAPS and TAPS tankers was used to extumatec the large spol 
sizes that are likely to occur im the future. 


a. Historical Large Crude Oi! Spill Sizes 


Assumpooms for large spills ( > S00 bbl) from production mm the Northwest NPR-A Planning Arca are based on 
the histonc spill sizes from |) onshore Alaska North Slope oul industry spills from 1985 to 2000. 2) TAPS spells 
from 1977 to 2001; and 3) TAPS tanker spills from 1977 to 1999. 


(1) Historical Crude Ol! Spills Greater Than or Equal to 500 Barrels on Alaska's North Slope 


The Alaska North Slope on spell analysts includes onshore onl and gas exploration and development spills from 
the Pow Thompson Una. Badarm Unn. Kuparukh River Uns. Milne Pout Una, Prudhoe Bay West Operating 
Area, Prudhoe Bay East Operating Area. and offshore Duck Island Uns (Endicott) North Slope data mclude 
information docs not include spills on the Alaska North Slope from the TAPS These were evaluated separately 


For the Alaska North Slope. all avarlahte information on histanc spills greater than or equal to 100 bbi dunng 
1968-2000 from industry and regulatory agencies (Hart Crowser, Inc. 2000. Anderson and LaBelle. 2000) was 
ottamed and collated The Minerals Management Services (MMS) and Hart Crowser, Inc collected data for 
crude oil spills for the US Beauwfor Sea. the NPR-A. and Alaska Onshore North Slope cast of the NPR-A from 


the following sources: 


¢ BP Explor. ton (Alaska) Inc electron datahase files of on! epills wn the Prudhoe Bay Unt Western 
Operatong Arca (1989 through 1996). Duck Istand (Endicott) Une (1989 through 1996). and Milne Pout 
(1994 through 1996). 

* BP Exploration (Alaska). Inc electron: wpreadsheet contaming all Industry and contractor ol spells from 
January 1997 to May 2001 

* ARCO electronic epreadsheet files of oil epills for the Prudhoe Bay Unit Eastern Operating Area (1977 

through 1996), Kuparuk River Un (1977 through 1985 and 1986 through 1996). and Kuparuk River Unn 

exploration (| 986 through | 996) 

Alyeska printed wemmary report of oil spills greater than | (00 bbl along the TAPS from 1977. 1989 

Joum Pypetine Office clectromc database of ot! ypills along the TAPS (1970 through 1994) 

Bureay of Land Management printed reports of onl pills along the TAPS during 19%! and 19%) 

State of Alaska. Departmen of Eavironmental Coser ation (ADBC) electromse text and spreadsheet fies 

of onl wpalls from the agency s current onl and hazardous substances spill database (July 1995 February 

1997) and on cariier oil and hazardows whstances «pull database (197! July 1995) 

° ADEC etectronx epreadvheet containing all on! spell on thew current ol and hazardous waibstance spill 
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database to December 2000 

¢ As unattribuied primed summary of oil spills over 378.5 iners (100 gallons) on Alaska's North Slope and 
along the TAPS from 1970-1981. 

° An clectronic spreadshect summary of Alaskan and Canadian oil spills of 100 bbl of greater, from 1978 
through 2000. as repaned by the Ou Spell lmecthgence Report 

¢ An MMS report that no oll spilis of 100 bibl oF larger have accurred in the Alaska Outer Continental Shelf 
Beaufon or Chukcts sea study arca. 

¢ — Alyesha clectromec spreadsheet file comtasneng all onl spills of 100 bbl and greater from the company's 
onl -spnil datahasc to Sepacmber 1999. 

¢ = ADEC electromc spreadsheet contameng all cel spills on thes current onl and hazardous substance spull 
database to December 2000 

¢ = Addnonal on-spnll data were not recerved wm response to iquines and requests made by Hart Crowser. 
inc. to the EPA, BLM. or the National Response Center. 


ae P 


A review of the rehatility and complcteness of the data for spills greater than or equal to SUD bbl (Hart Crowser, 
Inc . 2000) indicates that the avaslable information was most rehable for 1985-2000, based on written 
documentation of lack of ducumentatiion and spills before that penad The MMS determaned that spills greater 
than or equal to 100 bbl were dacumented and included im the database sance 1985. In 1985, ADEC began 
tracking spills in an clectromx format, Although Han Crowser, Inc (2000) states that the database 1s complete 
sence praduction began. MMS prefers to use 1985 as the starting pount of rehability Any uncertamnty m 
documenting spills before that tome 1s a Concern because i 1s typacal for spills to accur more frequently during 


Six crude onl spills greater than or equal to SUD bbl associated with onshore or offshore Alaska North Slope on! 

10m from 1985-2000 are listed in Table App 9-01. All of the crude oil spills of SOO bbi or greater occurred 
between 1989 and 2000. No «pulls greater than or equal to | 000 bbl were documented during thus ume penad. Of 
the sir spills, one--a leak om either a 20- or 24-anch flow line from the wells im Kuparuk to the Central Processing 
Facsiit) --1s classified as a pupeline spill. The other five spills are classified as facility spills. 


From 192.5 2000. the medsan facility spill greater than or equal to SOO bbl on Alaska’s North Slope 1s 663 bbl. and 
the mean (or average) 1s 680 bbl. The one pepeline spill has a volume of $10 bbl For spill analysis. the largest 
recorded facility spill ts used. The largest facility spill on record is 925 bbl. This analysis uses a pipeline spill of 
510 bit Rounded to the nearest 100 (to reflect the uncertainty associated with pull estrmates). the hypothetical 
spill sizes become 900 bbl for the facility spill and SOD bbl for the pypeline spill. 


(2) Historical Crude Oil Spills Greater Than or Equal to 500 Barrels from the Trans-Alaska 
Pipeline 


The TAPS onl-spill analyses inchudes the pypeline and the pump stations but excludes the Valdez marie 

termunal Eaght crude onl spills greater than or equal to S00 bbl associated with TAPS from 1977-2001 

are wdentified in Table App 9-02 Most large crude onl spills were associated with the start-up of the pypeline No 
large spills greater than or equal to | 000 bbl occurred from 1981 to 2000 On October 4, 2001. a bullet punctured 
the 48 ech TAPS mainline and approximately 6.800 bbl of crude ot! were released from this intentional sabotage 
Useng the highest reported spill quantity values. the mean (average) recorded crude onl spill greater than or equal 
to S00 bbl from 1977-2001 is 5.462 bbl and the median is 4.381 bbl. Using the Alyeska Pipeline Service 
Company reported values. the mean and median spill sizes are 4.089 and |.650 respectively For spill analy si the 
highest reported spill quantity mean 1s used and rownded to the nearest 100 The mean hypothetical TAPS spull 
size ts $500 bbl (median 4,400 bbl) for thus analysis. 
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(3) Historical Crude Ol Spills Greater Than or Equal to 1, 000 Barrels from the Trans-Alaska 
Pipeline 


The 11 crude oll spills greater than or equal to 1000 bbl aseaciated with the TAPS tankers from 1977 to 1999 are 
listed im Table App 9-403. The mean size for all TAPS tanker spills is 27,000 bbl and the median is 5,000 bh. For 
wm-port spills, the mean and modsan are $6000 bbl and $300 bbl. respectively For at-sca spells. the mean and 
median are 40,60) bbl and 4.900 bbl. respectively TAPS tanker spills are wmalicr than worldwide tanker sully 
and shghtly smaller than tamker spills om US waters ( Anderson and Labelle, 2000) 


(4) Historical Crude Ow Spills From Blowouts on Alaska's North Slope 


The record for Alaska North Slape blowouts © not vahdated but 1 presented as the hest ay arlabie information 
There are two writien reports regarding blowouts on Alaska’s North Slape Mallory (1998) and Fasrwcather 
(2000). Fairweather (2000) found 10 bi. ~outs, 6 that Mallory had sdentified and 4 that ocurred before 1974 Of 
the 10 blowouts, 9 were gas and | was wl. ae 1950 oll blowout was enepectacular and could not have been 
avonded, as there were no casings of Mowout preventors available (Fasrweather, 1000) These drilling practioes 
from 1950 would not be relevant today A therd study confirmed that no crude onl opills greater than or equal to 
100 bt from blowouts occurred from 1985-1999 (Hart Crowser. inc. 2000). A recent report titled Blowout 
Frequency Assessment of Northstar (Scandpower, 200|) uses statistical blowout frequencies madified to reflect 
specific field condibams and operative systems at Northstar This report concludes that the blowout frequency tor 

the oil-bearing zone is 1.5 1 10° per well drilled. This compares to a statietical blowout frequency of 7.4 
X 10° per well (for an average development well) This same report estemates the frequency of onl quantities per 
welll drilled for Northstar for a spill greater than 130,000 bbl is 9.4 x 10° 


However unlikely a blowout may be. because it 1s and emportant concern to the public. the effects of a | 20,000 
bbl (1S day) spill are analyzed im Section [VJ Low Probability, Very Large Oi! Spill. 


b. Historical Large Crude Oil Spill Rates 


Onl spall rates are the number of spills that cocur over some exposure vanable The exposure vanable can be 
barrels of on! produced of pypeline miles per year Onl spyl! rates are estemated for the Alaska North Slope. the 


(1) Alaska North Slope Spill Rate 1985-2000 Based on Volume 


Alaska North Slope facility and papeline wpills greater than or equal to SUD bbl from 1985 2000 are shown on 
Table App 9-01 (not including TAPS. which m analyzed separately) No spills greater than or equal to | 000 bil 
from Alaska North Slope praduction have accurred swnce 1985 Before 1985. ao documentation for crude onl 
spills greater than or equal to 100 bbl was found. but spell records have not heen \ alidated as Complete before 
19RS because of mivuing oF mmoomplete documentation 


As noted above. S facility spells and | papeleme spell are dow umented from 1985 2000 Total Alaska North Slope 
praduction was estimated to be 9%) Bbtl of crude onl and vondensate (Alyeska Pipeline Service Company 200). 
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McMaunes, 2001) Anderson and LaBelle (2000) calculated Alaska North Shape spall acs from 1985-1998 hence 
the shgtt differences between the spell rates Calculated from the | 985-2000 snformaton far tus EIS and those 
calculated by Anderson and LaBelle (20000) The spall rane of 0.53 agulls/Bbtl handled far Alaska North 

faculty pulls, greater than or equal to SD bbl was calculated for the enture record of five spall: from 1965. 

The MMS uses the 1 98S 2000 ume penad because spulls greater than 1000 bbl have been dacumemted sance | GES 
be addman. the ADC began an clectrom« database of onl apells on 19KS The MMS camaders the database most 
rehabie fram 1985 forward The Alaska North Slape papetine spell rac of O 1] spall Bil handled far sul: 
greater than or cqual to SUD bbl was based on the recard of | paupelane spill from 1985-2000 The combened spell 
rate for facies and mpchnes m 0 64 spell Bbdl handled (Table App 9-04) 


(2) Trans-Alaska Pipeline Spill Rate 1977-2001 and 1985-2001 Based on Volume and 
Pipeline Mule Year 


The fir flow im the TAPS began on June 20, 1977, with throughput of 112 millon barrels of oll (MMbo) by the 
end of 1977. Throughput increased to almost 400 MMibo mm 1978, peaked at 744 MMbo wm 1988, and was 370 
MMbo im 2001. The estimated volume transported through the TAPS from 1977-“i2)i is 13.62 Bbtl. The TAPS is 
800.302 mi long. 


The TAPS crude oil spills greater than or equal to S00 bbl are shows m Table App 9412. There have been 12 
crude onl spills (greater than or equal to 100 bbl) attributed to TAPS operanon, 4 of which were greater than or 
equal to 100 bbl and less than SOO bbl Exght spills were greater than or equal to SOD bbl. of which 6 were greater 
than or equal to | 000 bbl. The last spill greater than or equal to | 000 bbl acourred im 2001. The spell rate for 
spills greater than or equal to SOD bbl of 0 58 spills/Bbbl transported for TAPS was calculated based on the record 
of 6 accidental and 2 sabotage spills over 13.62 Bbbi of production. The spill rate of 0.000407 spills per 

papeline mile year for TAPS (spells greater than or equal to SOD bbl) was calculated based on the record of 6 


accidental and 2 sabotage spills over 18.835 pipeline-mule-years from 1977-2001. 


bor purposes of analysis. the same time penad and class size corresponding to the North Slope data are used The 
per reg oe ee tr pam gc it le fae pe ph 
or equal to SOO bibl of 0.21 spalls/Bibb! transported for TAPS was cak ulated based on 2 spills over 9 7 of onl 


transported The TAPS spill rate for spills greater than or equal to SOD bbl 1s 0 000) 5 spells per papetene mile year 
The rate was also calculated based on 2 spills over | 1.605 papeline mile years from 1985. 2001 


(3) Trans-Alaska Pipeline Tanker Spill Rate 1977-1999 Based on Volume 


The TAPS tanker crude oi! spills greater than or equal to | 000 bbl are shown im Table App 9-03. Bleven tanker 
spills cocurred ¢ assaciation with the transportation of Alaska North Slope crude (Anderson and LaBelle 2000) 
These |! spells unchude the Exxer Velde: spill and 10 other spills lews than or equal to 15,000 bbl No large spills 
have accurred since 199! The spell rate of 0.88 epills/Bbbl transported was calculated on the record of || 
accidental spells over 12 60 Bbbl of production (Anderson and LaBelle, 2000) 
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c. Estimated Mean Number and Probability of One or More Large Crude Oil Spills for 
the Northwest NPR 


The mean sumber of large Crude cul spells extamated over the production befe of the Narthwew NPR A Planmng 
Area for the No Achom Ahternatrve. Ahernatrves A.B. and C. and the Preferred Alternative at the $18 and $30 per 
barrel price are shown un Table App 94S Ths mean number of ypells ms denved from the resource volume and 
the apill cate. The mean number of spills is zero for No Action and Alternative C at any price. The mean sumber 
of spalls us zero for ARernatrves A and Band the Preferred Ahernative at the $1 M001 proce and 0 47 0 40. and 

0 40 respectively. at the $30/bbI pce For purposes of analyws under Ahernatrves A and B and the Preferred 
Alternative. ro spills are assumed to accur at the $1! Mobi pce and oor apell mn assumed to accu at the § Khe 
pree 


The mean spell number 1 used to este ae the percent chance of one or more walls accurmmg There rs a lew than 
20.5 percent chance of one or more spills aocurring for all ahernatives at the $1 8/001 price There is a 3), M4. and 
8 percem chance of one or more large «pulls accurnng wader Ahernatrves A and B and the Preferred Ahternastve. 
respectively. at the S30/bb! price The most bikely number of spells for all ahernatrves at esther proce m zero 


2. Probability of a Small Crude Oil Spill - Less Than 500 bbi 


The effects of small spills (less than SOO bbl) are analyzed m thus LAPYEIS m Section IV B through IV E and 
Secuon V Two types of small spells crude and refined ols are comudered 


spell rate of approwimatety 618 sprlls/Bhbl handled «alculated from the Alaska North Shape record of wmall 
seins od Sance the same compames and regulators will lhely partcepate onshore om the Northweu 

as those that now operate onshore the Alaska North Slope mt seems reasonable to assume that the rate on 
the Northwes NPR A will be semular to the rate on the North Slope: 


Histancal o:l spill information and smple statrstx al methods are used to derive the followeng information about 
small crude and refined on! spells that aocur on the Alaska North Slope This information un budes estumates of 


¢ how often a spill aocurs for every tulhon barrels of onl produced (osl-spyll rates). 
* the mean sumber of off apills pand 
¢ the mean and mechan wze of onl spills from faculties pupelines and flow lines Combtacd 


This information 1s used to estemate the number size. and distribution of operational senall spells that may occur 
m the Northwest NPR A Planning Area 


cy ma mee par pnts ee nee hey ne pl 
the onl industry Crude and refined ov! spill rates and paterns from North Slope on! and gas 
development activites are determined for pills greater than or equal to | gallon and less than SOO bbl fcfasd ol 
includes aviation fuel. diese! fuel engine lubm ants fuel onl gasoline grease bydrawlx onl transformer onl and 
transmission onl The North Slope onl spill analysis inctudes onshore and offshore onl and gas exploration and 
development spills from the Pout Thompson Uns Bedam Unt Kuparut River Una Milne Poon Unt. Prudhoe 
Bay West Operating Area, Prudhoe Bay East Operating Area and Duck Island Une 
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fine bergen Aco Pane wunmemas beet Suacmem XE)! 


Ont spell unfarmanon » provided to ADISC by prreate industry ae acoardance wth Sume of Alasbs Regulapam |6 
AAC 7S. The ADIC figures are based on snital apill reports and may not comain edormanan Be au 
of encromed scrutemy after the Exxon Velde: oll epi (Vo. 1997, pers comm). Gaatane EEE, 9 mm 
rebate from 1909 and aficr bven Gemgh the Gatahase umegrty (ammot he validated ee dormaen 
oo stell vabnatehe trex mame on Che cnty av aslatehe Gata regardeng wall wei for the anadyen rod were 
pee che Led agasnt apell records fram ARCO Alasta and Brush Pewrotcum All spells greanecr than or equal w | 
pation and lew than SUD tel we omchuded The ume pernad used for Gus anabyws was January 1989 December 
MED) A wimpie anabyen of aperatomal wall onl ageih » pertarmed Spell rac. are extumated ewthout regard wo 
dxfteremnating operamon processes The ADEC datshaw wtrecture dors mt facuiname quanttatrwe analyws of North 
Shope on wpell mac separmcty for placiorm papchines. on flow hunes eethent further dacumematecn and 

* abedatem 


a Historical Small Crude Ol! Spill Rates and Patterns on Alaska's North Slope 


As th analyse of Crude onl ype ne performed codiectively for all North Shope facuhtes papetenes and flow lines 
the patiern that emerges noone of mumerce small wplh OF the Crude onl wpell that aocurred hetecen | 989 and 


V1 percem were lew than cr equal to 2 gallom. 
SS percem were bew than or equal te S gathom. 
8 percent were lew than 25 bet, and 

W percent were lew than (0) bbl 


The small spell sizes om the database range from lev than | gallon to 42S bet The mean crude onl apwll wze on the 
Alaska North Siame rs 2 7 bil and the median «pull ze S galiom For purposes of anabyen the IAP/ETS 
assumes a mean crude onl spell suze of 3 bbl 


Causes of wenall crude onl apes on the North Slope im decreasing order of frequency are 


i 


Approwmately WO of the spells have unknown causes The estemated crude on! spl! rate for the North 
Siege is 178 eeliihhe preduced. as indicated ta Tibte App 9-04 The mean eumiver size and total volume of 
wmall epeils for each of the Northwest NPR A ahernatrves are shown on Table App 9 (ih For thes analyen the 
mean numberof small spells i used as the assemed numberof epell The assumed size distribution of those spells 
for each of the akhernatives 1 shown un Tale App 907 


b Historical Small Refined Ol! Spili Rates and Types of Spills on Alaska's North Siope 
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if 


The typacal refined products spulied are sevice fuel Gece! fuel ongume bathe faci onl pancdine proane bydrawla 
oul transformer oul. and ransmessece cel Diesel gui repeescet S68 percocet of refined oul spall by frequen) and 
43 percest by wohume Eangune hate onl wpells are | 0) peruemt by freguemcy amd | percom by vohume Hydraula on! 
ts 26 percess by frequency and 10) poroen by votume All other Gateganes are tes than | percent by treguemy 
and volume Refined cul @cow © Cangunchos wath on cipharator and pradacuan Refined onl ell 
correlate to the volume of Navth Shape crude onl pradwced As productean of Crude onl has dec tuned sha the 
umber of refined onl wpulla The combd be a comncadence @ cmphasn ae poddutee prevemtice ha morcancd om the 
last several years From January 1989 to December XD) the apell cane for refened’ onl wa $40 qulin Bitte 
pradwced m shown m Table App 94 The mean numer of refined onl agi: during the bette of the 
ahernatrves » shown in Table App 909 


3. Probability of a Very Large Oil Spill - Greater Than or Equal to 120,000 Barres 


Very large «pall wze asempoam for Nartheew NPR A facies and 
stardards and estumates for Algane (ARCO Alaska 1999 Mheflap. 20D!) Blowoun are unbikety events 
While blowouts are equated with ¢ tastrogin apell. very few bhowonmt event: have resehied on aprthed onl 
and the volumes thet are oulled are often wma! 


B. Oil Weathering and Spreading 


Information atuut ol weathering and the areal cxient cf an oe! opel! are estemated from onl weathering match ame 
beston al onformation 


1. Modeling Simulations of Oil Weathering 


To padge the effect of an oul april the following volumes must he estmated how mach orl evaporates how mah 
od «dispersed. and how much oe! remarns after a certan tome perl Alpeme Crude ol ms used as the analog of onl 


wm the Northwea NPR A Area Wee vering extemates of Alpene crude onl and arcth hese! (over a 
Sareiebenéiatte ts Ol) Weathering Madel (OWM). Version 2 0 (Reed et al 000) 
Vendy » eden! results for crude oil apilis from the SINTEE O'WM madel are shown mm Tables App 


9-10 and App © 11 SINTEF changes beeh os! properties and piry cn al properties of the onl Me on! 
apreadyng evaporation ool mm water daperwon and eater uptake The (WM pertorms a WO day time honzon on 
the mente! weathering (ak wlatroms bet wath a warneng that the monk! ns met verified agasnst experimental feb 
data for mowe than 4 we S days The SINTER OWM has heen tested criensrvety with results from three full « abe 


field trabs of experimental onl apells (Datong and Strom | 994) 


The SIN THF OWM does not moorporate the effects of 


* carrents: 
* teacheng: 
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bene beergrames Actes Pent roams img Suse XE)! 


ma rotmcboge al de gradate wn 
adurpene to partake and 
on apulaene hy ae 


Thee spell saree Chosen for cel weathering are SD) and GOD) bit for Ghee Algune type crude cul ell and GOD ttl for 2 
deewel geil Teo general wonarke ecre wmulaiod ane m eta t onl qath amo anes emer and anther etat 
onl freezes ute the we and met) emo SO perce sce cover Opes eae» assumed to accu july Qrough 
Sepaemirer and a sumer wpell mets cut om duly Fee apes emer Gee ecathering of the “I and OD ttl ageis n 
meade led a untantamecws pel bor Owe meth at sone) Ghee cme vodume po meadried a an 
eoantanes mn spell Althemgh defterce armen. of cel combs mrt comet st tomers MMS anurans 2 
comer atrve approach all cul wa released #t the same ome Results are reported for he end of | 1 10. and WO 
days The assumed fae and behave of Alpene crude onl and drewel onl om the anabyen of the eflects af onl an 
ery eunmenal and wal resource are sumumarved m Tables App 9 10 and App % |! 


2. Observations of Historic North Slope Spill Patterns 


The senares for ARernatrves A and B and the Preferred Ahernatrve om bude an onshore ppehne OF greatew 
camcern wowkd he the posite Comtamenateon of the Coville River because a papebne may cross on umderhe the 
Coty die and some of a tributanes The Suse of Alaska Department of Lavironmental Consery atom 

(ADINC) Alasta North Shope datahaw structure dary net facvitate a quanthatrve analy on of papetene epell rases for 
wenall pels The ADC datahow sdentifies S pepeteme beaks among 97S opel records The vohumes of 
these pupelone leaks are 07. 6 18 125 amd S10 bid Those pills aocurring or mowing off pads may hawe some 
premential to emer a rver ar emerteady bor purposes of anabywes. the percent of crude cel quik aocurreng on a pad 
verses off the pad amd omic the sevroundeng cov rronment « estemated Approwmmatich 6S to 80 percent of all 
orade cal ape qoowr on a pad and have betthe or ne effect on the envionment Approwmately 20 te 1S percem 
may coour an ar reach the surrounding em) ronment 


Theme epetls rea tung the surrounding cm wrommen generally remaen resircted to) a hmaed area of the tundra 
unless they reat a rver stream or ather eaterteaty The ADEC records are net accurate cnemgh to prov ede 
statretn al epell wre areas The fodheweng are comment: based on the ADC datahaw and Retr Andres et al 
(2001) Off pad qpells that accu: or reach the environment generally cover a wmall area ( < “ID fr’) Larger 
Coptamenaber areas cocur when eund hows a fine on mest over a large area The largest area ever covered was 
from a pepetene apell on December 1) 199) at drvll wae S well 2) etach meuted a fine onl ypray of 4 bd over a 
tundra area of 10D to 145 mires (Muetle: 1997 per comm ) Crude od from a fasted flow tne aplied ome as 
gravel pad reserve pet and ompewndment Hogh e ends reselted on the crude onl heeng muted over the 

snore covered tundra om an areca approwematety 100 ft ende and | MID fh (Bete Andres ot al 2001) Of the 
oft pad «lh that cour many Comat snow ance ehh ns cleaned up the onl reaches the tundra Spells 
tess than Wt) are bekety te te Comtanned © then the cnow Laver a hare Larger spell 
are more lhety to reach the grownd curface (Bete Andres etal OID!) The ADC datahase documents that a peli 
a Powet Mobatyre Covered appronnmatety 2) acres of eres covered tundra eat | 4) bil of crude onl Bex aune thes 
area ea saoe Covered there eas beth: mpact te the currundeng ervircnment HH the: oll had a curred durng 
the sermmes the crmpats ecm have heen very deflerent 


ATT TS — 


C. Cumulative Analysis of Oi! Spills 


Tiers sec teem desc wenes few the col epeils fer the Cummutatrve analyer (Sec [VF ) were extunaed 
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wt 


1. Preparing the Cumulative Analysis 


The TAPS anshore North Shape TAPS umber. and the Alaska Outer (omunental Steet! have + aryung 
spell ccs and spell wre caieganes foe a surmmary of pel! cates and gall wre Categones Ghat were assumed for 
anabyws of cal gills om the Cummulatrve cane wee Table App 9 |) One factor to beep om mund Ghat mont ool 
from esther onshore ce oftwhore om Ghee North of Alana flows Qeough the TAPS papetone and 
tankers 


imo T 


baumates of pest preset and reasmatdy foreweeate prowka om are weed for the quanti ce amalyen of on! 
spells The resource and reserve fagures weed te estimate on! epells for the Cumulative Cane are when un Tatke App 
91) Past. presem. and reascmaity foreseeable producer Comiribetes | () tt BNO on reserves amd rewrce. eth 
the Norther NPR A an adderemal 0 17 Blt the mean rescence Veber for the Northeew NPR A 
"Waneing Arca) for o tonal of 11.05 Bet 


2. Estimating Possible Future Spills from All Sources 


The estemated mean number and votume of wells for the Cumelatree Case are shown mn Tate App 9 14 bn 
that progects nthe Northecs NPR A wowkd reselt on anol apell om the Beawfor Sea omehorr on akong 
tT ow tanker route Then for purposes of analyse of the Cumulative Cane fos ansemed the 
Northwest A would not comtrttene an ool apell offehore of the Beautor Sea onshore on ahomg the TAPS 
pepetene on Camber roune 


The papetene and platiorm ql wze om the Beawtor Sea ranges from | SCD to 4 ACID hit The cometncwe opel oie 
range © SOD to GID bet bow the cumulative case a TAPS papetene epell of 4 40D bil ns extemaned (average nil 
wre from TAPS tanker: are drcussed hetow | 


Neo qpells greater than on equal te | (ID bi are extemated (wee Table App 9 14) from acters etees on the easton! See 
over the femme of Narthweu NPR A Planning Area proyects These estemates are hesed om promdctiom from past 

and reasonably foreseeatte dev choapment Possihbe offshore scares on these wm tude Endoort 
wx tudes potcomal prodka toe from undrscovered rescues on federal leased tract on the Beawtor Sea 


Table App 9 14 shows reo estumated eels greater than on que ty SCF) bev from the TAPS papweteme et as a reset 
of other progects, though «unlikely that Northwest NPR A Pleo. Aree progects womhd he ome of them 


Tabte App 9 14 alse bests an extemated 9 apell greater than on eqeal te | (LID Nil from progmcts omer than 
Northeest NPR A Planning Area shone the TAPS tanker sane Tathe App 94()) shows the |) Restork al tanker 
spills along the TAPS tanker rowte from 1977 to 1999 The information from Table App 90} was used te 
estumate the size and ka ation (en portion at wea) of the 9 asseemed opells 
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ees te GE a 


The extemated wars of Ghee 9 ages are emdacaned oo T ate App © iS 


* Opllle< pet ont ) o ceed 2 eee ee of 4 
* Depille  ece wee © comme ee of 1100 ee od 
© sh gel at see cangang frown 20D te Die) CD) td (her purpenes of anabywes DOLCE) bed) 


Prev scm studees vhow Ghat the Chance of ame ce mort els <> qucurring and Conta tong land shang Oe |S 
coast adjnceet to the TAPS canker rouse & lees Ghee @ equal te } peroeee (Labiclie ct ofl. 190) 
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Prepared for Re-initiation 
of Section 7 Consultation 
in Accordance With the 


Endangered Species Act of 1973, as Amended 


Bureau of (and Management 
Aastha State Office 


October 2. 2003 


I. INTRODUCTION AND BACKGROUND 
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hewliiny amd pred sctrwe Th 6 Plan oe beedke amen Curren aod femur surface empmctang 
mee that may afer the Cwremtioned oper um tew ard Strthe senders sa ® es arcre® wae hezardews and 
weed mamticna rem a and femedhatem overland mene. severe acts men ae! om amd ga 

Leaneng CAptorstecn and Sev ecknenent prec tee actrs tees Sek acts meek partecwiarty on and ames 
CTR LOT wary Camm and secre? craffx wesc umeed © th © ridivte smuadees and other surveys may 
reset on desturhence altered habe med gets of wow her comumenant Thee comid advernety aflec 
the Petia scr cbeservimatem and stearate cof nde whee! coders or the peaeateen accerring or adherent te 
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An owl and gas tease sales « Neduied wmtatee)) for May O04 ff hed the NPR 4 cake wold he the 
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129 wetls hewe heen drified m the NPR A 
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I) PeRPOMSe te 8 rermiatem of Comsehtanen on the Northwest NPR 4 LAP 


The anal) Sr ORC OFOREIES CONSE) atrve cstimaties of potential on! and gas devekapemenr: and produc ten 
vempeacts om brated eraert |) ¢  @ aMeR th te eRtermate manera petenmal vpect te erders green the corer 
range of pemenmal empacts) Shewkd Commer ually prodke ile quantities of ol be draco ered and 
development and prodkction he proposed Comeuhtatean eomshd te ree camed regardeng these act mies We 
aise wowd Comseder the need for further Comsultatean f(a) addvpena! apecees were bested of crit al habear 
desgnated (>) the proposed actions were cubstannally meified osc) segnifk amt new eflects related 
eptormation eas dev cloned 


A detarled des mpton of the endangered and threatened qnecies arthur che Poaomeng Area and eflects 
analyses of semian proposed actions were im huded on the fotlow rng pres ccm el) emend em ronmental 
pa) statements and Decker a! qperecins 


USDOI, BLM and MMS. 1998. Northeast Nazional Petroleum Reserve-Alaska Fina! integrated Activity 
Pian/Environmental impact Statement. BLM/AK/PL-98/016+3130+950. Anchorage, Ak. 


USDOI, BLM and MMS. In prep. Northwest Nations! Pewoleum Keserve-Alaska Final integrated 
Actvity Plan/Environmental Impact Statement. 


USDOL, FWS. 2003. Biological Opimion for the Northwest National Petroleum Reserve-Alaska integrated 
Activity Plan/Environmental impact Statement, May 2003. 


USDOI, FWS. 1998. Biological Opimion for the Northeast National Petroleum Reserve-Alaska integrated 
Activity Plan/Environmental impact Statement, March 17, 1998. 


USDOI, MMS, Alaska OCS Region. 2003. Bezafort Sea Planning Arca Oil and Gas Lease Sales 186, 195. 
and 202, Final EIS. OCS EIS/EA MMS 2003-06!. Anchorage Ak. 


Tables (11-01 11-03, I1V-05, [V-07, IV-13, 1V-19, I1V-20, I1V-28, IV-29, App 9-06, App 9-14). Maps (18, 62. 
63, 105,108), and Figure (1V-01) were developed for the Northwest NPR-A Final [AP/EIS. and we have 
retained the wumbering system from the EIS. They can be found after Section V im this document and in 
the EIS. Table 11-03 of this document is the text for all of be lease-sale stipulations and required operating 
procedures from the EIS and is presented at the end of this document. 


ACTIVITIES USING THE AGENCY 
PREFERRED ALTERNATIVE AND 
KEY ASSUMPTIONS IN THE 
ANALYSIS 


1.A. Reasonable and Foreseeable Oil Development 
Scenario and Key Assumptions 


Using the Preferred Alternative (Map |). all BL M-admunisiered lands within the Northwest NPR-A 
Planning Arca would be made a. aslable for or! and gas leasing. although leasing would be deferred for |0 
years on approximately | 570,000 ccres (17%) of the western portion of the Planning Area im the 
vicemity of Wainwnght 


The reasonably foreseeable dev clopment scenano 1s based on a comprehensive geological analysis and 
computer simulation modeling completed mm 200) by the Minerals Management Service (MMS) and BLM. 
In this analysis, the results of petroleum resource characterstics of commercial fields. and areas where 
these fields are likely to be discovered and developed are modeled using an average on! pnce of $30 per 
barrel. The exact locations for future commercial projects are impossible to define pror to exploration 
dniling. It ts uncertam any commercial fields would be discovered, particularly if onl pnces fall below $20 
per barrel. 


1.A.1. Hydrocarbon Potential and Economics 


Under the regulatory conditions of the Preferred Alternative, it 1s estimated that up to erght new fields 
would be developed as a result of multiple lease sales conducted im the Planning Area Onl and gas fields 
on Alaska's Nor.h Slope typically are composed of one or more subsurface pools. These pools may or may 
not be grouped so that they can be produced from a common infrastructure. The first fields developed 
would be oil fields. Currently, no mfrastructure exists to transport natural gas from the North Slope to a 
market. While natura! gas 1s a byproduct of ot! development, BLM does not consider natural gas 
production as reasonably foreseeable. 

Assuming $30-per-barrel orl, 1.260 millon barrels of o:l could be developed in the Planning Area 
Analyses of the geologic plays indicate commercial fields are most likely to be discovered in the porvon of 
the Planning Area designated “High Potential” area (map 105) (defined as the area having the highest 
economic potential for oi! development, based on $30-per-barrel ot!) This 1s the coastal area surrounding 
Dease Inlet and west of the Ikpikpuk River. 


in previous onl leases, larger fields typically have been found carhe: m the explorapon cycle, and are more 
bikely to be cconomcally viable This reasonable and foresecable scenano assumes the first ficids 
developed mm the Planning Arca would approxmate the suze of the Alpine ficid (Figure [V 01) m extent of 
descovery and related reasonably foresecable development. and producvon schedule. 1s BLM 's cstumate of 
the types and uming of actrvimes that may occur as a result of mubupie lease sales under the Preferred 
Alternative 


Analysis 1s based on two distinct. but reiatec phases. mm the discovery and development of an oil field on the 
North Stope of Alaska In the first phase a icase sale 1s held, followed by the successful lessee entering mmto 
an exploraon program The second phase 1s success m discovery. followed by the construction of 
production facies. operaton and. approximately 0 years. abandonment of the snes 


1.A.2. Key Assumptions for Analysis 

Key assumpoons for this thological assessment ensure the analysis 1s Conservative with respect to the listed 
species The following reasonably foreseeable scenano assumes all of the projected development » ould 
occur m the area of gh potential for onl and gas development (Map | (5) 

The densities of listed exders within the Planning Area are assured equal to the highest densites of liszed 
exders observed within the area of highest geologx potential (Map |0S) The spectacied exder density 
figure used for this analysis was derived from a multryear acral survey data set ( | 992-2002) collected by 
the Fish and Wildlife Service (FWS). This survey was designed and med specifically for exder detection 
across the Arctic Coastal Plain (ACP). The area of hngh geologic potential includes areas of high 
spectacied eider density, thus, BLM chose the high end of the range of spectacied exder densities (| | | 
birds‘km’) as the basis for analysis 


The density figure for Steller’s exders was derived from a multryear acral survey data set (| 999-2002) 
designed specifically for detecting Steller’s ciders in the “Barrow Triangle.” a 2.757- square kilometer area 
south of Barrow and west of Admiralty Bay, which overlaps with the area of highest geologic potential 
(Map 105). Density values are available only for the survey area as a whole and vary considerably among 
years. The BLM chose to use the density recorded in 1999 (0 06 birds’). which was the highest density 
recorded in the 4 years of the survey This 1s considered to be a midievel density. lower than that recorded 
on foot surveys in the immediate vicinity of Barrow, but higher than the overall average density across the 
ACP, as determined by FWS aenal exder surveys. This midieve! density figure was selected, because no 
high-density Steller's exder areas have been found in the area of high economic potential 


The selected densities are intended to represent the high end of a reasonable range. in recognition of the 
uncertainties regarding the future location of facilities, as well as imprecise information on exder 
distribution Use of these density figures would likely result im the overestimation of potential impacts to 
listed erders, thus ensuring that if development occurs elsewhere in the Planning Area. the effects generally 
would be equal to or less than those noted in this assessment The assumed densities. however. do not 
compensate for the bias inhe: -ot in estimating bird densities from the air An established accepted 
visibility correction factor 1s not currently available to apply to erders detected on the aenal surveys A 
visibility correction factor allows the numbers of individuals observed from the air to be converted to a 
more accurate representation of the actual number of bu ds present, compensating for those birds that are 
not detected from the aircraft. In the absence of such a correction factor, BLM assumes the aenal survey 
data used for this biological assessment may underestimate both population and densities 4 listed en ors 
within the Planning Area Hi wever. using the highest densitics and providing an analysis using the $30- 
per-barrel cost, zone of infiuence. assuming the six satellite fields will have the own separate 20-milc 
connection road to the anchor facility and not considering Required Operating Procedure E-| | (Table II- 
03), BLM hikely would overestimate the potential effect on both species of ender 


To address disturbance eftects to exders, in addition to the ummediate habrat loss from gravel pad and road 
development, BLM 1s assuming both a 200- and a $00-meter zone of influence around all grave! pads and 
roads The 200-meter zane of influence has been used in previous analysis by FWS but 1s based on best 
professional yudgment, and little emprncal data supports its use ~The BLM also has chosen to provide a 
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$00-meter zone of influence to allow for a determunation of the maximum umber of eders that potentially 
could be affected by producvon facihmes 

The Preferred Alternative provide s an opportum=t: to lease m the ummedisic offshore arca of the Pianning 
Area, wach mcludes Dease Inlet .- + ‘ Gemuralty Bay These shorelines are protected by a’. srale no 
surface occupancy (NSO) requirement | Map | 8). both offshore and onshore, to protect the nearshore 
these arcas likcty would be imcluded m the cxplorapon phase The offshore arcas would be reached using 
direcuonal dniting techmgues esther anchored onshore or from botiom-founJod offshore we mlands All 
exploranon activites would occur m winter and use 1ce roads to move equipment and maicnals from the 
Staging arcas to the exploration slices 


Deveiopment assumes 36 cxploranon wells and 36 delincanon wells using three exploravon dnil ngs 
Previous cxpernence. in an unproven. ngh-cost. fromuer arca. has shown 3 cxplorapon wells typically are 
required to discover an estimated eaght cconommcaity developable fields (at $30 per barre! onl) Delineation 
and appraisal cxploraton would require three winter seasons to determune the extent of cach field While 
exploration activites primarily would be a winter exercise. “cold stacking.” or the storage of exploration 
equipment. would occur at designated sites that are accessible by hehcopter or fired «ing amrcraft during 
the summer season to allow for occasional route meapection 


For analysis it 1s assumed devclupment » ould include two “anchor” developments (Alpe like in design. 
Figure IV 01), cach with three connected sateline faciimes connected to cach anchor, for a total of exght 
fields Anchor developments are “stand-alone” facilities with processing equipment for separating ov! and 
gas. waste handling. and wansport of o:! through pipelines to large-scale distribyuon systems Sateline 
developments involve fields too small to support full-scale operations and must rely on anchor facies to 
separate the or| and gas. waste handling and the transport of on! to large-scale distribution systems Each 
Alpine-like anchor development would consist of both a production and a processing facility Current 
technology and economx considerations lima satellite fields to a maximum of 20 miles from an anchor 
faciity Currem technology allows for “roadless™ faciimes, which means roads would cxrst « thin and 
between the satelite and anchor developments. but no roads «ould connect the two anchor developments 
to each other No “feeder” roads would he constructed connecting existing infrastructure sm the Alpune area 
to esther of the anchor developments Geologx imformation, economics of extracuon. and prowmety to 
existing infrastructure im the Colville River Delta suggest this reasonably foreseeable developmen! would 
take place within the area of high economic o1! and gas potential Within the Planning Area. the highest 
potential for success 1s im the northeast porvon of the area (Map 10S) None of these facilites would 
require the establishment of new landfill locavons The approved landfill currently im operation at 
Deadhorse most likely would be used for matenals not requiring additional treatment Organic « astes 
would be disposed of in accordance with the Clean W ater and Clean Ai Acts. and the disposal of amy 
hquid or solid waste would not be permatied on site (Required Operating Procedure A-2, Table 11-03) 


Assurning the first lease sale occurs in 2004, the first exploration activities would occur in the winter of 
2004, and the first discovery in 2006. 


.B. Phase |: Leasing and Exploration 
The Preferred Alternative indicates the first lease sale mm early im 2004, with leases issued later that year 


' The Alpine development, owned and operaied by ( onoco/Phillips- Alaska. incorporates the most recent 
design and operational technology on the North Slope of Alaska The footprint of this development is the 
most likely development type in the Northwest NPR-A. 


ps 


1.8.1. Seismic Activities for Exploration 


Sevsmac surveying occurs during the wimter months and » expected w begen during the w emer season of 
2004-2005. Typucally, three to four sexsmmc crews are active on the North Slope cach wiatrr, and one to 
two of those crews could be expected to collect sersmac data on the Planning Arca mm future years Sersmmic 
crews are housed m mobile camps conststing of a “cat train” of trailer sleds pulled by wactors Wimicr 
seusmmac operabons are conducted by al)-terram ground vetacics and supponed by inght aercraft: ( urrent 
sevsmx technology uses vibrator equipment (vibrose:s) lo genersic cnergy umto the subsurface A limned 
amount of support by a:rcrafi (fixed wing and hehcopter) would be needed to survey potential sites during 
summer months to prepare for imensive activites 


The only activites associated with sersmmc that would occur durmg the summer + uid be annual 
mamtenance Following the end of cach winter sersmx season. cach sersmxK crew stores its equipment at 
some staging arca, which 1s usually an existing grave! pad built previously for some other purpose (durnng 
exploraton m the Northeast NPR-A_ sersmac equipment was stored m the summer of 2003 at Lonely and 
Imgok, both previous development areas) Sometime during the summer. a repan crew would spend 2-4 
weeks performing annual maimenance and mstalling upgrades to the sersmx equipment These actiy mes 
would require aircraft suppor, with one to two fixed-wing and two to three helicopter flights per weet On 
completion of the mamtenance work. the crew would leave the equipment cold stacked and there would he 
ho activity until the following winter For analysis purposes. we assume the maimtenance operation woul! 
be self contained and use accommodations that are part of the sersmmc camp Also on completion of the 
work, all wastes would be removed and disposed of at approved disposal smtes on the North Slope None of 
these activites would require the establishment of new landfill locations The approved landfill currently 
m operation at Deadhorse most likely would be used jor matenals not requiring additonal treatment: 
Organic wastes would be disposed of m accordance with the Clean Water and Clean Ai Acts, and the 
disposal of any quid or solid waste would not be permitted on site (Required Operating Procedure A-2. 
Table 11-03). 


1.8.2. Exploration Drilling 
There would be a maximum of three exploration dni mgs available for use in the Planning Area at amy one 
tume, over a 10-year maximum exploration phase 


Dniling depths for exploration and delineation wells average | 0.000 feet but are likely to range from 6,000- 
12,000 feet. Drilling would be conducted entirely during the « mter months (early December to mid-April) 
A typical exploratory well (|0,000 feet) could use about 630 shor tons of dniling mud and produce about 
£20 short tons of dry-rock cuttings On complenon of dniling operations. ali equypment and materials 
would be removed (during w imter operations) over we roads to staging areas and then to other locations on 
the North Slope, or to recycling cemters out of the country Drilling material (mud and cuttings) could be 
remyected into the dry drill hole if the exploration well 1s unsuccessful If drilling 1s successful. the wel! 
would be temporanty capped. and the operator would remove dniling materials (mud and cuttings) and 
other camp wastes to an approved disposal area off site in accordance with the Clean Water and (lean Air 
Acts No hquid or solid waste would be disposed of on site. 


The Preferred Alternative provides an opportunity to lease in the immediate offshore area of the Planning 
Area, which includes Dease Inlet and Admuralty Bay All activities would occur m winter, and use we 
roads to move equipment and materials from the staging areas to the erploration sites. 


1.8.3 Winter Transportation and Support Infrastructure for 
Exploration 


ice roads would provide seasonal routes supporting winter activities These temporary roads are 
constructed by spreading water from loca! sources (nvers and lakes) to build up a ngid base (Stipulation B- 
1) New construction methods. such as the use of aggregate chips produced from frozen lakes. significantly 


decrease both » atcr demands and construchon tum: for sce roads ~Low -pressure vetacies are used to 
emablesh 1c roads. etch can then be used by com enmanal vetwcies bce ruads are Gesagned to be a 
munemum of 6 imches thick. 30-35 feet wide, and up to SO miles long ice roads would comnect cach 
exploration drill site to the staging arca during womict actrv mics 


hoe pads are used commonty ss platforms for sumer cxplursbon actives (¢ g. Northeast NPR-A 
exploranon, 1999-2003) Methadology used m ice pad conmstrucbon 1 semular to we roads ~The tundra 
surface 1s flooded wath water to build up progressive layers of woe Just as for we roads, the use of 
aggrcgaic Chaps speeds the process while decreasing water use A typical we pad ss Gesagned to be 3 
munemunn of | fact thick covers 6 . res, and requires approwmatcly 900000 gallons of water to construct 
Depending on the exploratory well locaton. sce pads range m sure from 3-10 acres Current we-pad demgn 
technology could provide for same pads to remain imtact over the summer .cason (Durmg the summer 
season, these ce pads would house one exploration drill mg Lach of these ngs would be mored wath 
towers or dernchs folded and would present a wihouene of approxmate!y 20 feet m heaght = The umpact of 
thes acth. ity could result m a temporary loss of eder habitat egurvalent to the we-pad suze (3-10 acres) 
Materials and equipment necessary to -upport eimer exploration activities Could he moved to staging arcas 
withen the Planneng Arca by marine travspor im the summer months (late July August) and then overiand 
on sce roads or hardened snow travis Gunng « imter exploration actrvmes = The sealifts for exploration would 
use two to seven barges per year The majority of large equipment movement would he by sealifi to 
Staging arcas at ( ape Sempson. Deadhorse or Barrow or during summer months. then to the expiurabon 
pads over ice roads during wimer months These exploration staging arcas would be smail ($00 feet by “00 
feet and gravel or sand-gravel pads). «th summer activity lumned to offloading and storage When 
possible. existing pads #ou.4 be used These activ ties would occur annually during the exploration phase. 
which may last up to 9 years after the sale 


While this scenano assumes that Barrow could he used as a staging area for the western porvon of the 
Planning Area. BLM does not anticipate development proyects for derect support of exploration activ ies at 
or near that community Barrow already 1s a regional hub for commerce on the western North Slope, with 
an established airport and support facilmes that can accommodate most large planes currently used to 
support the on and gas imdustry m Alaska Infrastructure currently exists m Barrow to handle sealifts 
during summer months and a: freyght during «inter months that routinely stack the community 


There would he some additional employment and mvestment im the community durmmg the exploration and 
construction phases. but the level of additional employment would be smal! and shor term The mayor 
of support for exploration 1s expected to be deployed from Deadhorse because of its proxsmity to the 
Dahon Highway (Hau! Road) and existing on field comtractor-support facies and infrastructure 


LC. Phase li: Development, Production, and 
Abandonment 


If exploration actry mes are successful and an economically viable field 1s discovered, compames likely 
would move forward to development and production The first part of these processes is the gathering of 
information and data. designing. and permitting of the proyect Al! devi lopment proyects would have to go 
through a National Env ronmental Policy Act evaluation and would require consultation with the FWS 
pertamng to the listed exders If we roads or pads are needed ¢ ng the production and abandonment 
phase. these activities would be essentially the same as those described mm |] B 2 


u.c.1. Drill-Pad and Road Construction 


Construction of gravel pads. roads. airstrips. and sta, mg areas would be some of the first development 
activities to take place 


Current technology uses gravel pads to suppor, both aachor and sateline production faciities Gravel 
requirements for current “all-gravel” pads ransed § fect or more above a wet tundra surface are 
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approuematicly £,000- 12,000 cubuc yards per acre of surface fooprmt. Grevel roads (35 fect wade wath 2 | 
shapes, cower approwimatcty $4 acres per mie apd regesre 30000 $0050 cutee yards of gravel per mule 
Aaranps (| SO-2G0 feet wade. and § 0000-600) tct lang) cover 20-30 acres and require | 40000-30000 
cutuc yards of gravel Total grevel cstmates for an Alpme-tike (cid eth 2 footprint of 100 acres. os 
approuimatcly | (000000 cutac yards Any maging arca of pump stavon siics would have sumilar grave! 
requirements A staging area (! SO acres) and purnp statecn (40 acres) would require an addmanal 
1,400,006 cubec yards of gravel 


Gravel mening and transportanon would accur duming © wacr months & hen gravel can be moved by heavy 
oguipment over woe roads. Where gravel cxtracuon has accurred an the North Shope. sacs are 20- $0 acres 
mesure Teo anchor development sncs and si sateline pads wth cads would require the development of 
up to exght extracvon saes The locanon of those potential mine 5 tes ms umanown at this terme If larger 
sates are Grmcovered. cxtrachon faxtpnm per sme cowld exceed fy acres m suze but the number of sates 


would be reduced. and the total disturbance footprint als would be bess (280 wres) Gravel extracbon sites 
necessarily would be located wrthen the area of aghest peologxal potential because of the ngh cost of 
matena! transport 


.C.2. Field Development 


ht 8 assumed that two Alpme-wze fields oF anchor developments would he discovered in the Planning 
Area, with six addstional satctine fields ted ito the infrastructure of the anchor fields bach anchor facsty 
would produce an estemated 450 million barrels of onl wrth each satelime facility producing an estimated (0) 
millon barrels A reasonable and foreseeable scena no suggests cach sateline field would he comnected to 
an anchor development ( Alpme-size) froid Curren pipeline engineering constramts dictate sateline fie ids 
be lacated withen 20 mules of an anchor Geld D: covered fields that do not have enough on! to be 
economically developed. or are too far away trom an anchor develupment using todays technology would 
not be developed and would have no pads None of these facilites would require a new landfill location 
Organ wastes would be disposed of m accordance with the Clean Water and Clean Ai Acts No hquid or 
solid waste would he disposed of on site 


Each anchor development would consist of gravel pads covernng a total of 100 acres (including an aerstrp 
of 5,000 feet. secondary dri pad. and connecting road) Runways would be onented im a west- 
southwest cast-northeast direction similar to the Barrow Airpon Each anchor development would have a 
secondary drill pad located within a }-mile radrus of the maim pad The secondary pad would be connected 
to the anchor facility by a }-mule long gravel road No overmgh accommodations would be available at 


the secondary pad 

A typrcal sateline field would be developed from a single gravel pad with a footprint of approxmmately |() 
acres Each pad would hold approxmatety 20-30 wells and would be accessed from the anchor 
development on a permanent gravel road 4) 15 feet wide with a) | agpect. and up to 20 miles mm length 
Three sateline fields would be developed for each anchor tality However. satetine field development 
would not be expected for several years after the anchor facility 1s developed (this 1s true of the Alpine 
development). and would have a production life of approwmmetcly |0 years: 

The total area of gravel footprint for all above potential developments. as well as for two scenanos for 
summertime “zones of influence” (\ ¢ . zones of potential disturbance to exders) around the gravel pads is 
presented helow on Table | 


i718 


Zone of 
influemce on influence mm 


1,990 (6.4) 3,980 (16.1) 


19,100 (77.2) 47,700 (193) 


- Randi Pane San 


jt 20-58 acess each) 


| __ Saag Aves (2) 

Total Aves _ 142057) 
The ume required to anil and compliere a praducton well depends largety on the measured depth of the 
well Current, on the North Slope. « takes approamatety 20-0 days to aril and complete a | 0.000- foot 
well. The equates to approumnately | 2-18 wells per mg m an over 2 | )-month penod There would be a 
marimum of aght development ngs operating at amy grven ume over a penad of 6 years ( Table [V 42) 
Safety comuderatons normally restnct aperatans to one ng dniluing on cach pad at a tome | sang the ahowe 
example where up to ©) wells from each pad are needed for mitial reser ow development. dnlhing 
operations would take 3-4 years to complete The overall develapment phase from construchon of a 
staging arca and remote hase camp to production startup could take up to § vears depending on the wze 
and lacatan of the new field 


The descripnon of exploranon activities m Sector 1] Bh} (Winer Transporation and Suppor Infrastructure 
for Exploration) for stagime arcas and sealifts also 1s applicable during the dev clopment phase © th respect 
to te and types of actrvites During development. the staging areal s) may be larger. up to | 80 acres 
Development of the staging area would occur m se imter pnor co the stan of developmont activites The 
number of barges required m cach sealifi to support development actry mes would he larger (up to 20 
barges year) However. the modules and equipment still would be offloaded from barges m 3 § days and 
stored on the stagyng area pad unts! winter when they would he transpored by we road to the anchor 
developmen se The individual madules could he 20 ¥0 feet in hexght After transportation to the anchor 
development snes these modules would hecome the site s operation and housing facies compliers There 
tskhety would he two large sealifts (| year apart) for each anchor development 


Wo2a Development of Production Pad and Facility 


The first production pad (anchor pad) would be mstalled mm 20/2 (® years after the lease sale) Up to | 80 
Production and myection wells would he dniled year round from three drilling pads over a penad of 6 
years A maximum of exght drill ngs would be used to dnl! wells 


4.C.2.b. Central Production Facility 


The central production facility (or CPF) serves as the operational center for long-term production actry ties 
man orl field tn addition to onl-production equipment. the CPF typrcally inchudes Irving quarters. offices. 
marmtenance shops. tanks for fuel and «ater power generators © aste treatment units and a 
communications center For most North Slope proyects, many components of the CPF are constructed as 
transportable modules on offeme locabons normally outside Alaska and then moved to staging areas in the 
summer by sealift, The following winter they are moved overiand on we roads to the field and assembied 
All bunidings are supported on prlings to accommodate ground setthing or frost heaving An a:rstrp usually 
1s located near the CPF to allow transport of supplies and personne! to the field sme 


Power telephone and other commun ation lines would he huned on the roads or installed on the papeline 
vertical support members (VSM's) Each anchor facility would have one tall (up to 60 feet) 


BEST COPY AVAILABLE 


commumcanon tower ROP E-| | provides for mmagaton to mark the tower guy) wwes mcreasing \ rsibebry 
to reduce potenal colleman by ited aden Commumicanon towen would be co-hacated on facut) pads 


Oil prod@ucnon equipment includes three-phase separation (onl gas and water are produced m varying 
papetine gathering ant pressure reguisson sysicrm. and wcll mannonng and control sywiems Onl from 
praduchan wells ss filered (to remove sand) and processed (removing water and gas) before being puped 
through a sales meter and imtc the sabes—cel pupetine sytem Gas 1s processed (to remove hquads | 
pressured (compressed|. and remyected mo the reservow through service wells | ikewme eaters 
processed (chermcally treated) and then rewmyected amo the reservow for pressure marmenance Rewyecton 
of produced gas and © ater mcreases on! recovery and thes practice 1 normally metuated from the onset of 
praducton 
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acl. Pipeline infrastructure 


The actual lacavans of new papetines constructed m the Planning Area depend an both the lacathon and 
sequence of drcovenes of commercial-suzed on fields Ficids developed carty would establish the firw 
papeline corndors connecting the Planning Arca production to cxrsting mfrastructure at Alpene f ie'ds 
descovered and developed later would atemp to use these existing pyepehines if Capacity m avarlable If 
large fields are discovered late im the exploration sequence they may require thew own oo! pypetines ft is 
possible that commercial sized ficids discovereo by diffcremt compame: would he shut im (not produced) 
unt: an agreement 1s reached to share the costs of comstructing a large mam line from the Planning Area wo 
common carne: pypetines that connect to the Trams Alaska Pipeline System = in thes analysn. one 
commecting pipeline would he constructed to the ex rsting Alpene facihity wtech has onfrastructure ay arlable 
to comnect to the Trans- Alaska Pipeline System 


The scenano devetoped for the Preferred Ahernatrve assumes that 240 miles of pepeline would he instalied 
during the winter. comc ding with the construction of the development and production facies ht would 
consist of approumatety ||‘ moles of elevated field gathering lines for or! and | 25 miles of elev ated on! 
trurd lines The pathenng pipeline would consist of a commecting muluphase pupetines (a )4-anch ov! 
Papeline. a | 4-anch water pepelime_ and a 10-inch gas pupeline) installed aboveground on VSM 3. and would 
be an average of 7 feet shove the tundra The VSM 5 would be paced 80-70 feet apart Routine pypetine 
mamtenance would occur during » inter months. «rth summer activ tes on an emergency hase only 


Possible future popeline corndors im the Planning Area are speculative. but routes would he hased on 
lacanon of undiscovered. commercial-size fields and the taming of discovery. are umpossible to predict 
For analyses purposes, 225 mules of common carner trunk line would be constructed m the Northeast NPR. 
A area, with an addtional | 20 miles constructed on State lands to the east to transport product to market 


(Map 108) 
None of the above pypelines «ould he established as subsea infrastructure. 


“C24. Aircraft Support during Development 


The haghest level of human activity would occur dung the penod when both construction and 

deve \apment drilling are occurring From June |, 200). to July 15, 2002. there were a total of |.474 

e rcraft landings or take offs (a daily average of 32 8 operations) at the Alpme site (Johnson. et al, 2003, 
ABR, Inc, 2001) About half of the aurcraft operations were helicopter flights The nexi largest group 1s 
prumarity passenger planes (( ASA. Twin Omer, Navajo. Beech) averaging seven flights per day On 
average. there was one DC 4 round trp flight per day Wc expect semilar levels of aircraft activity during 
the summer development phases for each of the anche 1 developments 


es ac i 


ac2e. Oftshore Development Related to the Planning Area 


The Preferred Ahernatrve provades an opportunity to lease m the emmeduae offshore arca of the Planning 
Asca mchuding Dease inict, Admmuraity Bay and Elson Lagoon The shorelines are protected by 2 *. mile 
NSO (Map | 8) requirement beth offshore and onshore to protect the nearvhore habasts Reasonably 
farcsecable propecuans do nat antacepate praductaon tacuhues offshore Ifa commercially vibe Grscovery 
ts made m the offshore area a most lich sould be reached using Gurecuomal drilling techmgues anchored 
onshore and 2 ace analyses would he prepared to addres the specif msues related w offshore production 
If develapmen occurred offshore. a bikety wowkd be constructed using materials and techmgues semelar to 
those used st sland hearing the Northstar Geveiapment (lS Arm Corps of Engen | 999) 


Most of the comstructsun actry mies for the miand and for the huned suteca papriine would Gcour Gurimg the 
eumer mons Barges would be used to bring Cgugpemenm and facrimes to the miand as pan of the annual 
summener sealifi aperapoms Helcaopaer would he used to transpor peapie and equipment year around 
Boats could be used during summer months and an we road would he burl cach wamer to facrimate the 
movement of peaple and equipment from staging arcas to nland facuety The summer of hetcapeer tn js 
sould tepend on the lacanan of the sland and mts prow, to other staging areas 


iD. Production 


The field infrastructure wowld inchude processing faciimes and a permanent arstrip and would operate 
vear-round for at least 20 years The first production would start up m 2013 (9 years after the lease sale |. 
and peak rates would he 4 milbon barrels per vear (| 4 000 barrets per day) 


0.0.1. Production Activities 


Durmg production. the size of the gravel footprint «ould remam constam There would be higher levels of 
human activites at the two anchor development snes than at the sateline or secondary pads The number 

of aurcraft fights to suppor the facility 1s estemated at four propeller driven passenger planes (( ASA. Tem 
Omer, Navajo. Beech) and $10 hehoopter flights per week There would some truck traffic from the man 
facibites to satelite and secondary pads on a da:ly hase There would he hehoopter flights along the length 
of the prpeline to monitor fis integrity on a monthly hesrs at a minemum 


The pipelines would he pgged and electronically monsored to determine pyepeline imegnty Pipeline 
mammtenance would he planned and cccur during the «inter months when the pipeline could he readily 
accessed by we road or hardened snow tra:! 


Wastes generated ai the production facility would he mcmerated at the facility or treated and transported to 
approved disposal sites on the North Slope 


4.0.2. Watercraft Support to Production Facilities 


Hos bekety that facilites would he supphed by annual sealifi Most of these supphes would arnve in 
comtamers by harge mm late July or August The comtamer would be offloaded with cranes and stacked on 
the grovel pad at the staging area’ The typical comtamer 1s less than |) feet im heyght Thes vessel traffic 
generally would he limited to routes in shallow nearshore « aters hetwern staging areas connected to 
existing infrastructure (¢ g. West Dock. or © + Pount) and staging areas along the coastline im the 
Planning Area at Cape Sumpson or Rare 


Nonrecreatonal airboat use 1s allow ams lake. and estuanes seasonally accessible by motorhosts: 
Aurboats ¥ ould be prohibrtied ine sooded tundra and shallow « aters «th wetland vegetaton 
adjacent to streams lakes. and esi able 11-01) For thes analysis, « ts assumed no fo vines would 


be construed adjacem tw waiervey) tht Cowl suppor nanrecresteoma usec of eeerriref because of 
setbacks regured by supulamoms K-! 2 and) 


.D.3. Public Access and Subsistence Activities 


The dewrsapments Grscrihed wowkd mat he accessed w the geners! pubbix for recreational of towne 
acme. however the areas would he svacdatie we rural sulermence weer: Subenmence wer of the 
Planning Area variatie Que to the ev aciatulity and ke ator of apececs y aclatle for sutton harvest 
 pomedie that an uninoen numer of subermence act mae Could he enhanced hy the road infrastractuct 
deacrited om the reascomatly foresceatie sconare Met fom not quant: fistee 


LDA. Spill-Response Training and Research Activities 


There thcty would he annua! summer on! apell reapomer trameng © tach could moive O40 endrs dusts for 
| 2) days cach summer at cach anchor facehty There would bet) be an mcrease m aercraf landengs and 
take offs and. of the faciity ms near water there brkechy would he mcrease @ atercraf acts ity 


Boats and other © mercraft Cowld he used by researchers during study efforts (f facrimes oF areas of 
concern. were lacated near large © merhendees cach as the Beaufor Sea reer. on large deepe ater lakes 
These actryimes would accur during the summer months hut thew sumer lacatoms and type of actry mers 


remain apeculatrve 


iE. Abandonment and Restoration of Production 
Sites 


Abandonment and reclamation of sateline freids likely would Com. ade eth shandommen: and reclamation 


pads would not he removed bet allowed we hed naturally (hverall ahandommen operations would take 


the snes annually for the firs S years followed by moreasing time gaps over the nea! |) years See vents 


ee 
SS The full text for all stepulanons and required operating procedures is grven mm Table Il 
strpulatons and required operating procedures derect!y appla able to mertgate take of exders are 
sane 
© = Requiring surveys mm the vicemty of proposed developments to prevent the taking of apectac ied 
and Steller serders etch are listed as @ threatened epecies under the Endangered Species Act 
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2h 8 prokeher on permanem surface accupamcy (6 developmen fa sles and staging areas) 
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ai. Other Key Assumptions 


The North Steqne Fhorragt end fe atte te tan and rceree encom fram the Greiner of amy om amd 
pm reserors Greetaned from these propemed acs mers" bees lanes emda te Oe ok cre ey melee 
te Roroug? for Capaal expendaurn of te fund Borough ove ate Hoe reer these pean proeec 
wows Come on femrd a Ow sare terme mcm other Gauateer promecta sat ae Prudinew Flay art dex lemeng 
Doe bekety Che echdietscma! om cre frome Cheer premects we cmekd ofPeet Gee hems of em cum frome forks char arr 
dec beneng on Rawr reached ahandemmem (BO bele he oc orme emi he pemeree amd ever ta ue amd © meh 
bet) hetp mesma the Curren level of gewernmen act. ry and Caplal cipendmure 6 8 umikety we orem 
2 greficam change om Gee growth rae of the Commune. © the North Sige 


OCCURRING IN THE NORTHWEST 
NPR-A 

LA. Spectacied Eider 

MA Population Status 


The sgectacted ender eas hated ass Gwemened anes: om May 199) (58 (7474) hecaune of megmeficamt 
de tenes a the orth Amer an hreedeng population parte wlacty on the Vubor Rushete om) &) Deka 
Frown the carty (970 5 te the earthy |980 6 mumthers of peers om the ¥ A Dette decimed >, f° from 48.000 
te 1.000, apparently sabvhemg & thet bow lewe! (Seehe ot af 199) Penersen ot of 1999) On the North 
Steger he ear meme of breeding spect ted cede oxtemnaned from aerial survrys heres 98! and 
D0) ranged from s tagh of atmos © 200m | 99) to 2 how of 5 ROD herds on | O88 and beck up te 6.462 bends 
oe 8) Larned etal MDa Larned Saetn and Plame Of) )) 4 meneame (uncorrected for drmechen 
peas leg terre everage (99) IND) of 6 0 acta bed exter: cccugeed the surveyed porte of the ACT 
of Aiaske (Larned Seen and Plame 200)\ shen 2% of the estemnaed 175 O00 world (Larned 
and Teptady (OF) (CSUR PRS 99%) Mes of he world papelaner breeds m arctic 

Nomirreders arr met om tuded of (he Alamks cotemate They arr assures Go coonaen at see threughens the 
vem umes they ater tc breed a) yearn The ose of thes pepeiaten segmmen is unknown ass thew 
fem mtreme dhureng Ohex prervend A cmelatiie lite Restor) omterrmnatocn tear thes ape wes onde ates they are lang bved 
SD relate cet) Regt ade sere! amd deleved seam! maturey The Fader Survey ance pegmelarien has 
shove ne roman fe am decreasing trend of whens  O%%. (shee) frome (99) NID? eth comreanemdeng 
mean growth rate of O99 Larned Seetn and Plame O11!) Addeuena: detasks of pegmslatem status and 
annual cycle may be found @ Petersen ot af (2000) and (SDI PWS | /99%—) 


mMA2. Spring Migration 


Bones treveted Paget led eden: de ng apring mmgrater arr net erti knewn Cenersthy they have 
heer receded passeng Pree Parr. ad or acre ing a the be ending areas on late Vay w earthy dune 
(deine aed Herter (989) A Pie nag® leads arr crea fer may ape oes rmgrating oF thes regi lew 
ape tac led eedters hace heer recorded using Oe lead cy ster 9 6 krhamnetors tener es tendeng ease ard 
from Pout Barrow seydam per commun as caed @ TERA 1999 Wandby and Dewaby 1982) 
Servddarn eral (1997) corded ©" apmcta ted exdiers ammemg 01) 407 bung and commer exders passing Poe 
Barres mm apring (994 (ow murwners (50 ” herds per heme) hawe heen recorded at several poets 
Sermon (ager beter amet Bi tamed 98) Dee seme of theme predate) were mmemermmmits oof bem a! 


migration may be primarily overiand from the Chukchi Sea (TERA, 1999). Local observations that 
spectacied ciders flew inland north of Wainwright, reported by Myres (1958). support this view. They 
arrive on the breeding areas paired. often traveling in small flocks im late May and early June. Spectacied 
eiders have been observed to fly generally at altitudes less than S0 meters when over (marine) water 
(Petersen, Grand, and Dau, 2000). 


WLA.3 Nesting 


Currently, primary nesting grounds are the Y-K Delta, the ACP (Cape Simpson to the Sagavanirktok River) 
of Alaska; and in the Chaun Gulf and the Kolyma, Indigirka, and Yana river deltas of arctic Russia. With 
the exception of a few scattered areas im the northwest NPR-A, spectacied eiders occur at low density on 
the ACP (Lamed ct al., 2001b; Larned et al., 20014; Ritchie and King, 2002). The highest densities 
determined from FWS aerial surveys in 1998-2001 were found within 70 kilometers of the coast between 
Barrow and Wainwright, with smaller areas northeast of Teshekpuk Lake (USDOI, BLM and MMS, In 
prep.:Map 62). Overall density was determined to be 0.24 birds per square kilometer in the Eider Survey 
area, based on observations of 304 birds in 2001 (Lamed et al., 20014; Larned, Platte, and Stchn, 2001), 
and 0.22 in 2002 (Larned, Stchn. and Platte, 2003). Besore nesting, ciders occupy a variety of wetland and 
aquatic habitats (Anderson, Stickney, and Ritchie, 1996). Available information suggests female 
spectacied eiders return to the vicinity of previous nests. Spectacied exders are dispersed nesters (Derksen. 
Rothe, and Eldridge, 1981; Warnock and Troy, 1992), occurring at a low density of 0.03-0.79 birds per 
square kilometer (Larned and Balogh, 1997) within about 70 kilometers of the coast. Higher density 
nesting and broodrearing areas occur south of Peard Bay, including the Kugrua and Kungok nver 
drainages, south of Barrow, and adjacent to Dease Inict. including the Meade, Chip, and Inaru nver 
drasnages. Tundra-nesting habitat most often includes extensive wetlands (large shallow lakes. lake-basin 
wetland complexes) with emergent sedges and grasses and vegetated islands (Larned and Balogh. 1997. 
Stickney and Ritchie, 1996). On the Colville delta, nearly half of the nests located were in salt-killed 
tundra and aquatic sedge with deep polygons (ABR, Inc., 2002). On the ACP, nesting begins in mid-June. 
Incubation lasts 20-25 days (Dau 1974, Kondratev and Zadorina 1992, Harwood and Moran 1993, Moran 
and Harwood 1994, Moran 1995), and eggs hatch from mid- to late July (Warnock and Troy, 1992). 
Broodrearing in the central ACP occurs primarily in waterbodies with margins of emergent grasses and 
sedges, basin wetlands, and deeper lakes (ARCO Alaska, Inc. 1996). Fledging occurs approximately 50 
days posthatch. 


On the nesting grounds, spectacled esders occupy terrestrial wetlands and feed primanly by dabbling in 
shallow freshwater or brackish ponds, or on flooded tundra (Dau 1974, Kistchinski and Flint 1974). Food 
crustaceans; and plants or seeds (Cottam 1939, Dau 1974, Kistchinski and Flint 1974, Kondratev and 
Zadorina 1992; Petersen, Grand, and Dau, 2000). 


WLA.4. Postnesting Period 

Most male spe_'~ led exders depart the nesting areas from carly June to early July (median date ) une 22 
+11 days) typically soon after females begin incubating. The number of pairs peaks in mid-June, and the 
number of males declines 4-5 days later (Anderson and Cooper, 1994; Anderson et al., 1995; Smith et al., 
1994). Males migrate a median distance of 6.6 kilometers (average |0.! kilometers) offshore, spending up 
to a week in marine waters (Petersen, Larned, and Douglas, 1999). Locations of satellite-transmitter- 
equipped males (Petersen, Douglas, and Mulcahy, 1995) in the Beaufort Sea have been primarily in the 
western Harrison Bay and western Simpson Lagoon areas (USDOI, BLM and MMS, In prep.:Map 63). A 
molt migration is undertaken to Le¢yard Bay molting area along the Chukchi Sea coast southwest of Point 
Lay (Larned. Balogh, and Petersen, 1995), and flocks of molting and staging erders have been observed in 
Peard Bay, Norton Sound, south of St. Lawrence Island, and the Russian Far East prior to moving to the 
Bering Sea wintering area from October to December. Initial locations for many of the birds that were 
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captured insually m the Prudhoe Bay area have been m the Chukchi Sea. suggesting they migrated overiand 
or occupied the Beaufort Sea only bnefly (TERA, 1999). Although most males may make rclatively inte 

use of the Beaufort Sea pnor to thew moli-migraton, at least m part due to the existence of imtle open-water 
habitat thes carly mm the summer (TERA, 1999), for some individuals the Beaufort Sea may be an important 
staging and migrabon route for as much as a week of two (Petersen. Larned, and Douglas, 1999). 


and sedges. or deep, open-water lakes. Departure from broodrearing sstes for marine arcas takes place on 
average August 29 (+ 10.5 days). However, departure of females takes place over an extended penod from 
the th=rd week of June through September. because females that fail to breed leave the nesting area carly. 
those that lose their nests leave somewhat later, and those that lose broods leave still later (TERA, 1999). 
When females depart the ACP. much more of the nearshore zone 1s 1ce free than when males depart. thes 
open water in marine habstat allows extens..¢ use of the western Beaufon Seca Locations of fernaics 
equipped with satellite transmuticrs in the Prudhoe Bay arca indicate they stage and migrate m the Beauforn 
Sea and, like some males. use Smith and Harrison bays. Acrial surveys m late August 1999 recorded four 
spectacied exders, a female with two young and an individual of unspecified sex im western Harnson Bay 
(Stehn and Platte, 2000). In 2000, 13 female spectacied eiders tracked via sateline telemetry primarily used 
the western Beaufort (71% of all bird-days). however, areas near Stockton Island also were used 
extensively (17% of all bird-days) (Troy, 2003). Half the tagged Prudhoe females were relocated twice in 
the Beaufort Sea. indicating a residence ume of at least 4 days Most previously were thought to spend 
relatively little me mm the Beaufort (TERA, 1999). however, these recent sateliite-transmitier locations 
suggest they may remain im the Beaufort Sea for about 2 weeks (range 6-30 days. Troy, 2003). Although 
satellite-tagged females have been relocated more than 40 kilometers offshore in the Beaufort Sea (TERA. 
1999), the median distance for migrating individuals is 16.5 kilometers offshore (average 21.8 kilometers) 
(Petersen, Larned, and Douglas, 1999). 


Numbers of spectacied exders staging in the Beaufort Sea before southward migration gencrally are 
unknown. It is likely that relatively few birds occupy this arca at any given time. This is suggested by 
relatively low numbers of birds counted on offshore aerial surveys (estimated densities of 0.01 -0 16 birds 
per square kilometer) (Fischer, 2001, Stehn and Platte, 2000), as well as by the relatively low proportion of 
inital and repeat locations in the Beaufort Sea (once movement of an individual began) of transmutier- 
equipped birds that were captured mutially in the central Beaufort Sea area. Aerial surveys in the central 
Beaufort Sea in July 2000 located 143 eiders in the deeper waters of Harrison Bay, including one flock of 
100 birds (Fischer, Tiplady, and Larned, 2002). A less intensive FWS survey (flight lines twice as far 
apart), covering the entire Beaufort coastline from Pomt Barrow to Demarcation Poit im July 2001, located 
15 spectacied eiders off western Simpson Lagoon, in outer Smith Bay, and off the Plover Islands east of 
Point Barrow (Fischer, 2002; USDOI, BLM and MMS, In prep.:Map 62). These studies suggest that 
relatively low numbers of spectacied enders typically would be expected to be found in esther Beaufort or 
of the entire area, and a substantial proportion of the “unidentified” exders may have been spectacied 
Observations made offshore in the Beaufon Sea by Divoky (1984) suggested that larger flocks may contain 
hundreds of individuals of this species. Divoky sound the largest sitting flocks to contain more than |00 
birds and flying flocks more than 300 individuals. During a late June-carly July aenal survey im the 
Chukchi Sea between Peard Bay and Smith Bay, Dau and Anderson (2001) observed 40 spectacied exders 
in nearshore waters. In 2002, they observed 10 in this area (Dau and Anderson, 2001), and Dau and Hodges 
(2003) observed | in 2003. 


WAS Nonbreeding Season 


During the nonbreeding season the only known spectacled exder wintering area. from October December to 
Apnil, 1s among leads in the pack ice southwest of St. Lawrence Island mm the Bering Sea (Petersen et al. 
1999, Larned et al. 1997) Eiders forage there principally by diving to obtain benthic invertebrates at 
varying depths less than 80 meters In the manne environment. they feed pnmanty on clams but also feed 
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on snails, 2 vancty of crustaceans. and members of varnous other taxa (Petersen. Grand. and Dau, 2000) In 
recem studies m the northern Bering Sca wintering arca. csophag: of sampled exders Cuntained only Clams. 
mostly Necudane radsata. with no wace of the once-dommmant Macome calcares (Lovvorn ef al 2003) 
Changes » density of the lamer species m the Bering Sea were comcdent with an aceamx regime shifl to 
warmer condmons Climate change st northern latstudes and assocusied changes in manne inverichraic 
commumnites and we ¢vnamacs in spring may have had emportant impacts on the spectacied exder 
populanon whose declines of 4» or more in wesicrn Alaska casemtially are unexplained 


Because few exders are observed im manne arcas along the Beaufon coast m spring. a majority may migraic 
to the nesting arcas overiand from the Chukchi: Sea (TERA 1999) Although thew locanon during the | - to 
2-month penod between departure from the wintering area (Apri) and arrival im breeding arcas in carly 
June ss unknown, 1 probably includes leads and polymyas nearest to the breeding arcas (Lovvorn ct al 
2003). 


WAS. Factors Affecting Population Status 


Factors known or suspected to affect survival of spectacied exders have been wdentified. but the relative 
wmportance of these factors to the species decline and to recovery are not known The extent and causes of 
population deciines or extirpanons on the breeding grounds are difficull to assess. because histoncal data 
are lacking for many locauons Several of the following factors are known to affect survival during the 
nesting season, but Ht 1s not clear whether they contributed to the decline of the spectacied exder population: 


Lead ingesuion from foraging habitat on breeding grounds mm the Y-K Delta has been confirmed to cause 
mortality of exders that ingested lead shot Spent shot pellets are ingested as grvt or are accidentally 
ingested by exders foraging in sediments for food The grinding action of the exder 's gizzard. in 
combination with the acidic environment of its digestive tract. causes tox bead salts to be released into the 
body On the Y-K Detta’s lower Kashunuh River dramage. the proportion of spectacied exders that 
contained lead shot m thew gizzards 1s high (|! 6%. 9 112) compared to other waterfow! im the lower 48 
states from 1938-1954 (8.7%, o~SORB) and from 1977-1979 (8.0%. a= 12,880). The lead-cxposure rate in 
spectacied exders (based on x-rays) 1s likely beeed low (Flint, Petersen, and Grand. | 997). because lead 1s 
retained in the gizzard for only about 3} weeks (Elder, 1954. Dieter and Finley. 1978. Anderson and Havera. 
1986, Franson, 1986, Anderson. Havera. and Montgomery. |9%7) Blood analyses of spectacied exders 
indicate elevated levels of lead im | 3% of prenesting females. 25 3% of females during hatch. and 35 B% 
during broodrearing Nine of 43 spectacied exder broads (20 9) contamed one or more ducklings exposed 
to lead by 30 days after hatch (Flint, Petersen. and Grand. 1997) Spent bead shot in the lower Kashunuk 
River area and on Kigngak Island 1s causing additive mortality in spectacied erders. that 18. morality over 
and above that caused by natural circumstances (Cirand et al. in press) |i 1s possible that exposure to lead 
also occurs m small, localized hunting areas on the North Slope. but there are no site-specific data on lead 
contamination in this region: 


Predation pressure on spectacied ender eggs. young. and adults may have increased in recent decades 
Predators include arctic foxes ( Alopex lagopus). red foxes ( Vulpes fulva). large gulls (Larus spp ). jaegers 
(Stercorarius spp), and snowy owls (Nyctea scandiaca) Om Kigigak island in the Y-K Delta, nest success 
ranged from 20-95% in 1991-1995 (Harwood and Moran, 199}, Moran and Harwood, |994, Moran, | 995. 
Moran, 1996) Nest success may have been higher wn | 992 than im other years of observation. because 
foxes were eliminated from the isiand pror to the nesting season thal year Native elders on the North 
Stope beheve that fox numbers have increased in recent decades as a result of reduced trapping this could 
have an important effect on rates of exder predation Population sizes of large gulls on the North Slope may 
have increased as a result of increased food supphes from anthropogenk wastes (Larned et al 20102) 
Wastes made available from the commercial. fishing industry in the Bering Sea and North Pacific. along 
with an increase in the garbage generated by coastal communities. have increased the year round food 


supply for gulls 
Subsistence harvest of spectacied exder eggs and adults 1s another potential factor in the decline of the 
spectacied exder populaton Alaskan Natives have traditionally harvested exders and thew eggs in Coastal 


vi lages during spring and fall Subsustence-harves surveys for the North Slope indacate that an everage of 
ISS spectacied eders were usher at W aunwrnght for | 9ER-1 989, and only 2 spectacied eaders were reported 
taken &t Barrow m 1987-1990 (Braund, 1993). Yupik Eskimos on the Y-K Deka heave wadmionally 
harvested spectacied eders for subsmence purposes (Kiem, 1966) Although the human population on the 
Y-K Deka has grown substantially. changes m the number of active hunters are unknown Semularty. 
available harvest technologies have become increasang!y efficient. but the actual effects of ace 
technologoes on harvest levels are unknown The estimated harvest of spectacied eaders on the Y-K Delta 
from 1992-1995 averaged 272 birds per year (Service, 1996, unpublished data). the 1992-200! average s 
123 (Service, 2002, unpublished data) 


There are other sources of take such as avicultural egg collectang (until 199!) research actvity, and loss of 
habitat in growing communmes and on! fields Thew overall impact on the spectacied ader populanon 
unknown 
These mclude changes in the inveniebrate community structure m thew winter habrtats. bioaccumulation of 
contaminants im the manne environmera, human harvest for spor and subsistence outside thew breeding 
grounds, disease. parasites. and accidental strikes and or disturbance of benthx feeding arcas by 

mre sale 


11.8. Stelier’s Eider 


The Alaska-breeding population of Steller’s exder was listed as threatened on June | 1, 1997 (62 FR 31748- 
31757). This action was based on a substantial decrease im the species’ nesting range in Alaska, a reduction 
mm the number of Steller’s exders nesting in Alaska. and the resultsng increased vulnerability of the 
remaiming breeding population to exturpation Histoncally. Steller’s exders nested in Alaska im two general 
regions western Alaska where the species has been nearly exterpated. and the ACP where the species stil! 
occurs. In western Alaska, Steller's exders occurred promarily mm the coastal fringe of the Y-K Delta where 
the species was common at some sites m the 1920's, was still present m the |960's, but was not recorded as 
breeding from 1976-1994 (Kerli, 1991; Flint and Herzog, 1999). In 1994 and 1996-1998, one to two 
nests were found at either or both the Tutakhoke River and Hock Slough study sites on the Y-K Delta (Flant 
and Herzog, 1999). 


On the ACP, Steller’s exders histoncally occurred from Wamwrght cast. nearly to the Unned States- 
Canada border (Brooks, 1915) The species may have abandoned the castern ACP mm recent decades, but 
still occurs at low densities (0.0! per square kilometer, Larned et al. 2001, Larned, Stehn and Platte, 2003) 
from Wainwright to at least as far cast as Prudhoe Bay (USDOI, BLM and MMS, In prep. Map 63). The 
majority of sightings in the last decade have occurred cast of Pomt Lay, west of Nusqsut, and within 90 
kilometers (56 miles) of the coast (Barrow Tnangle) Near Barrow, Steller’s exders still occur regularly. 
although they do not nest annually In some years. up to several dozen pairs may breed in a few square 
kilometers The species has been found at highest density (0-3 0 pairs per square kilometer) during road 
surveys in the core nesting area near Barrow (Quakenbush. et al, 1995, USDOL, FWS, 1999). Imensive 
surveys im the area between Admuralty Bay and the Chukch: Sea from | 999-200! recorded densimes of 
0.02-0.08 birds per square kilometer (44-112 birds observed during } years) (Ritchie and King, 2002) In 
2002 and 2003, respectively. these investigators recorded an indicated total of 4 birds and § birds and a 
density of less than 0.01 burds per square kilometer (Rutcine and King, 2003, Rachie, 2003, pers. 
commun ) 


Contemporary aenal breeding-pait surveys conducted im late June indicate a population averaging about 
| 000 birds from | 986-2000 (Mallek, 2001) A separate set of acral surveys, timed in mid-June, indicates 
a smaller population, averaging about 200 birds from 1993-200! (Larned et al. 2001a) These surveys 
likely underestimate actual population size, however, because an unknown proportion of birds are missed 
when counting from aircraft, and no species-specific correction factor has been developed and applied 
Nonetheless, these observations indicate that hundreds or low thousands of Steller’s exders occur on the 
ACP These surveys do not demonstrate a significant population trend over the last decade However. 
based on the observed interannual vanability. 1 1s estrmated thai it would take | 4 years to detect a trend 


equivalent to a S0% change ove: 10 years Larned ct al 2001b) Curremt sampling micnsity ss t00 low to 
provide useful wend data for thus very rar specees There «some support for the hypothesis that Sactier + 
eden have shendaned formerty accuped arcas and have reduced thew breeding frequency im casiern 
pornans of the ACP. if truc. thus lukety imdacates that the Alaska breeding populsnon ms im dec tune 
(Quakenbush et al 2002) 


Saetier’s eders spend most of the year m marme habtats During eunter. most of the Sactler + eaders 
concentraic along the Alaska Peninsula from the camern Aleuuan islands to southern Cock iniet m shallow. 
nearshore marine waters (Jones, 1965. Petersen, 1980) They also accer m the western Aleutuan islands 
and shang the Pacufx coast, accamonally to Brush Cotumima along the Assan coast (from the Commander 
Istands to the Kur! Istands) and some are found ahong the north Srhenan coast west to the Baltx Sustes 
and Scandimavia (Palmer, 1976, Cramp ct al. 1977). in spring. large numbers concentrate m Bristol Bay 
before mgraton. m | 99). an estemated | 34.000 Saclier + eaders congregated there before sea-sce condmmons 
allowed movement northward (Larned futier and Balogh | 994) 


Stetier's eaders arrnve paired on the ACP im carty June Nesting cffon vanes widely from year to year In 
the 12 years from 1991-2002, there were 6 “nesting years” (1991, 1993, 1995, 1996, 1999, 2000) when 
typical breeding activities occurred, and 6 “non-nesting years” (1992, 1994, 1998, 200), 2002) when berds 
appeared in carly summer. but no nests were found and Siclier's exders ave beheved not to have nested 
(Quakenbush et al. 1995, Obruschkewnsch et al. unpublished data) Four nests were found m | 997, bet 
these were mitiated late (carly July) and none survived past mid-mmcubation (Service North Siape Bor magh. 
unpublished data) The reasons for the observed \ anation m nesting effon are unknown. bul an assccuaton 
has been noted between nesting years and years of lemming abundance Nest success could be enhanced in 
years of lemmung abundance. because predators are lew likely to prey on exder nests when smal! mammals 
are abundant It also has been hypothesized that avian predators such as pomarine jacgers ( Yercorarne 
Pomarimus) and snowy owls (Nycted scandiac a), wtuch nest at high densimes only when lemmings are 
abundant. may provide protection for nearby exder nests incidental to defense of them nesting termones 
(Quakenbush and Suydam. 1999) If thes hvpothesrs 1s correct, the presence of avian predators 1s an 
essential clement of breeding habniat 


In nesting years, metiation dates are typically im the first half of June (Quakenbush et al 1995). and 
hatching dates range from 7 July to } August (Quakenbuxh et al | 998) Nests in Barrow are located im wet 
tundra, in areas of low -cemer polygons or low (idrstin.t flat-cemtered) polygons. frequently within drained 
lake basins (Quakenbush et al 1998) Average clutch sizes at Barrow ranged from $ 3-6 3 m five different 
years, with clutches up to § reported (Quakenbush et i. 1995) Nest success (proportion of nests at which 
at least | egg hatched) at Barrow averaged approximately | 7% from | 99) -200! (Service, unpublished 
data) Egg loss was attributed mostly to predation by predators including jaegers. common ravens (( orvws 
corax), and possibly glaucous gulls (Larus byperhoreus) and arctx foxes ( dloper lagopus) (Quakenbush et 
al, 1995, Obritschkewrtsch, Martn, and Suydam, 200!) The fledging pernod 1s not known, but is 
estimated to be 37 days (Obruschkewntsch, Martin. and Suydam. 2001) Broods most often used ponds 
with cmergent grass ( Arctophia fulva) (Quakenbush et al 1998) Broods were reared close to them nest 
site, cight broods tracked near Sarrow wn 1995 remamed within 650 meters of thew nest sites during the 
first 2 days after hatching (Quakenbush et al. | 998) 


Males typically depart the breeding grounds after females begin incubating Based on obsery ations in the 
Barrow area. and on a small sample of berds equipped w ith satelite transmiters. males depan Barrow 
around the end of June or early July (Quak enbush et al. 1995, Obritschkewntsch, Martin, and Suydam. 
2001) Both males and females tracked with sateline transmtiers in a nonbreeding year dispersed across 
the area between Admuralty Inie. and Wamwnght in late June and early July with most birds entering 
marine waters by the first week of July The sateline-tracked birds used coastal locations from Barrow to 
Cape Lisburne and made exiensive use of lagoons and bays on the north coast of Chukotha (Service. 
unpublished data) Visual observations im other years confirm the use of nearshore areas of the Chukchi 
Sea, smal! groups of males (fewer than |()) have been observed m July near Barrow (USFWS. unpublished 
data) Females that fail im breeding « empts may remain near Barrow later in the summer. a single failed 
breeding female equ.pped with a transmitter in 2000 remained near the breeding sie unt! the end of July 
and stayed in the Beau: on Sea off Barrow unt! late August females and fledged young depan the 


breeding grounds in ear.» 1) mid September 


te me een 


in mad- August, Alaska breedunm Suclier 's eaders mgratc to moltung arcas, where they congregate @ large 
flocks m protected emer: Cancemtranans of mottung Sactier + ders have been noted m Russia on the 
Chukcte and Bering sca coasts. ncar Si Lawrence island m the Bering Sea. and along the northern shore of 
the Alaska Penmeuls (Kimchanshi, 1973, Fay, 1961, Jones, 1965, Petersen 198!) Sanclime-cracked turds 
from Barrow mohed st Numrvak island Cape Avinof (Kuskokwun Shoals) “eison Lagoon Port Moller. 
and Leembet Lagoon (USFWS. unpublished data) 


Causes of suspecied papulanan declines are not known Possible Causes Current) beung cxamuned include 
community éynarmcs of nesting avian populavons im the Barrow arca arufxaal creases om predator 
populamons an the North Slape subsrmtence harvest, and ingesbon of lead shot 


w.C. Critical Habitat 


The FWS designated approuimatcly | 0! 000 square Lslometers (34.992 square mules) on the Y-K Deka and 
m Nonon Sound | edyard Bay. and the Bering Sea between Si Matthew and Sc Lawrence Islands as 
criucal habwat for the spectacied and Siclier's exders. on February 2 and February 6. 2001. respectrvety (66 
FR 8850 and 9146) The only areca designated m the Arctx 1 Ledyard Bay. a spectacied exder molting arca 
m the southeast Chukch: Sea northwest of Cape Lisburne and south of Pout Lay. and the westernmost 
portan of the Northwest NPR-A Planning Area The Bering Sea marine area the only known © mtering 
area for spectacied exders (Petersen. Larned, and Douglas, | 999). imcludes organisms m the » ater column 
and the underlying botiom community where these bottom feeding ducks forage in depths of at least 70 
meters (Petersen, Piatt, and Trust, 1998). 


Me 


IV. ASSESSMENT OF EFFECTS ON 
LISTED EIDERS 


V.A. Effects from Non-Oil and Gas Activities 


Subertence harvesting of spectacied and Sactler + exders 1s comtenwing across the North Siape (USDOL 
FWS, 2002) Efforts currently are under way by both FW'S and the North Slope Borough to mform 
subsistence hummer of harvest closures om an cflor to decrease thes source of mortality The type of harvest 
WS Most prancunced m the wmmediate area of villages Hon not known hat the overall wmpact thes actry ity 
has on ether enecies of exder 


Lead shet comamrmnation (nomtargeted but residual eflect of general © aterfow | hunting) of spectacted and 
Stetier 's exders has been documemed near Barrow. and the Y-K Dela (USDOL FWS. 2002) however. the 
cutent of thers Comarmmation rs not defined at the time 


The National Marme f rshenes Service (2002) reponed that = ethen the mare range of the Steller s exders. 
the marine em ronment bkely has heen affected by human actry mes including commercial fishing mare. 
transport. and em wonmental pollutants However the PWS (66 / ® KRSO) has no evidence that 
modification of the marine emironment has contributed to Sacther s exder decline Naturally occurring 
ecosystem changes also may result ma dectone m avaiable food suppty for Meller s eders (Nanonal 
Marie F ishernes Service 2002) but the extent 1s nat known 


Human population grow th (unrelated to ol development) around villages and the regronal hub of Barros 
leads to sone nesting habrat loss for Seetler s exders mm expansson of housing areas into previously oper 
areas ((Quakenbush and Suydam | 999) This habwtat loss and related human acti ity also may lead to 
mecreases im predator populations (ravens gulls foxes eh ) (Nateonal Marme fishernes Sern we, | 993) 


VA. Effects of Ground Activities 


Most ground transport activ ues occur m winter and thus would not disturb exders or affect thew habnats 
However during the summer breeding season morse and visual presence of humans resulting from \anous 
actrvities may drsturb exders Eiders are likely to be displaced from wthun about ( 2-| 0 kilometer: of large 
sume: encampments. potentially causing a local decline im nest amempts and success (Cirubd et al | 99). 
Johnson et al 2003, Murphy and Anderson, 1993, Skagen. Knight, and Orians, 1991, Stalmaster and 
Newman. 197%) Under the Preferred Alternative occupation of large research or inventory camps 1 
anticypated to be |) weeks (Table 1V28) Exdevs diaplaced when a camp is mitially cocuped would not be 
they to return to the area after such camps are abandoned because of a shor breeding rearmg season on the 
Arcee Lack of male avarlabelity at the end of these penods also would limit success Local spectacied 
order populations may expenence minor dectines im breeding success due to disturbance m summers when 
camps are occupred This scenano may not be as relevant to Stetler s exders. because they are distributed 


193 


more sparscty wrthen the Planning Arce than spectacied eden. and they siempe sf oceting appear more 
sporada 


Predmtor stracted © camps may decrease breeding success of boca! nesting caders § £ flects of small. 
frequemtty moved camps are likely to he neghgitie ( Tatie [\ 28) but may reset om manor hacaluned hows of 
newt success and proguctrvity Small groups of waveiers an the C abville and other rrvers at the frequency 
amicapaied are c1pected to Cauec neghgibie duturhance of oder 


NS, ee VO 
WA2. Effects of Aircraft 


Bosh fixed-= ug aucraf and hehcogaen could he used to tramspor penomncl supp = and Cguapenent imo 
sum ner fiek! camp and to conduct aenal surveys Hehoopter actrvity . 42 potentis. © cause substantial 
Gorturhence of exer. akthough Balogh (| 997) mdscated that fined-eing a craft flown at | WO feet often 
caused spectacied eden to flush etuke hehcaptcn flown at semelar altutudes m the vacant) of Prudhoe Bay 
Ged act Behav sora! reacnoms of prenewting berds to aercrafi overflights may not he represemative of 

hehe sor of movbhateng or brocdrearing terds bins powssble that sore Eder may be disturhed by these 
actrvmes and expenence temporary nonictha! efiects £ flects of route aercraft faghts mmo large camps 
may range from causing avosdance of cenam arcas by Eder to shandonment of nesting atempes or 
lowered survrvsl of young Regardless of where they ongmate such fights may pass over arcas where 
orders occur at higher density There sa potential for draplacement of some nesting exders near routinely 
used a:rcraft landing snes as a result of numerous overflights landings and akcoffs However although 
the reaction of exders to arcraft overflights 1 unknown. there sa potential for habruation to routene aur 
traffic by spectacied eders in the Prudhoe Bay area nests are located regularly im wetlands © shen | 
kslometer of the Deadhorse Arrport (TERA. | 995) mchuding one less than 2S0 meters from the runway 
(Martun, 1997) suggesting that some nesting mdr duals are tolerant of aurcraft actiy ity 


Low -tevel (less than S00 feet ahoveground level) aenal survey fhaghts for monnonng bed of canbou 
populanons have an unanown effect on exders in general however disturbance of a particular area is of 
shor duranon, and surveys cover only a small percentage of the Planning Area cach season It 1s 
anucrpated such flights would cause neghgible drsturhance of exders in the northeastern porton of the NW 
NPR.-A Planning Area. wildlife survey actrvity may be more frequent during a }- week pernod m June and 
Duby (Table [V 28). thus drsturtung Larger areas or certam areas more imensively than cisew here in the 
Planning Area Esders may be disturbed by helicopters used for studies m wtech caribou are captured for 
atachment of raco collars (her aenal surveys and pout to-pount au trafl« are bikely to cover a smal! 
percemtage of the Planning Area Relatively few nest sites are expected to he affected. because exder nest 
sites generally are scattered at relatively low density over much of the northern half and west-central 
portion of the Planning Area. and at even lower density im the remainder in most areas. aercraft effects are 
lskety to be short-term and neghgibie although potentially menor effects could occur m the vicinity of large 
camps located m evder higher density areas (Quantitative eflects resulting from amrcraft activity are difficult 
to separate from natural vanatvior im population numbers 


IV.B. Effects from Oil and Gas Leasing and Exploration 


Linder the Preferred Ahernatrve all BLM administered lands in the Planning Area would he avaiable for 
leaseng However. leases m the proposed Deferral Area (| 7 % of the Planning Area) would not be offered 
for at least 10 years following the Record of Decis.un for the NW NPR-A LA/EIS Seusmic surveys could 
occur anywhere in the Planning Area during any simter depending on the interests of the on! industry and 
approval by BLM Exploration dniling would occur only where orl gas leases are purchased ft currently 
ts unknown where these activities would occur but ft 1s assumed industry would focus pnmanty on the 
area of high potental (Map |0S) This discussion of potential effects 1s based on levels of activites 
considered reasonably foreseeable (see Section |!) 


Spectacied exders are widely distributed throughout the A(P portion of the Planning Areas during summer 
momths but are absert from the areas from Outober to Ma when most on! exploration would occur 


Sactier's eaders are widely scamered @ low sumbers over m at of he ACP porvan of the Pianmung Arca @ 
summer eth an arca of hugher Concentrapan south of Barros berweer Decase init and the Chukcts Sea 
Grstur? hotk spec of ede: 


V.B.1. Seismic Surveys and Exploration Drilling 


Seuma surveys and exploration Grilling would accu m eumict (generally December © May) when exdern 
would be sheet thus no direct empact to eden would accu There would be no disturbance effect on 
breeding exders of meh of ader mortality duc to colleman eath structures All garbage from these operstiions 
would be removed to e1ssting Borough landfills sameumes after bemmg mx meraied on ene Thr would 
preclude the attracnon of predators that others ise may binger im the arca untsl after exders arrive m carty 
summer Wath the crcepuan of a blowout accurnng durmy caploranan Grilling (for such an unbkety event 
@ © assumed none would ocow [USDOL BLM and MMS. in prep Table [V-7]). any pills would be 
refined petroleum products or antifreeze and © ould be sme comamed in a frozen em wonment. such spells 
would be cleaned up ummediatcty to a level that would have no effect on exders the follow mg summer lor 
roads. built to support explorsben actry mcs. may mcrease access to an area for subsistence humters m the 
wimer but would heve no effect on mereased access during summer months 


inderect umpacts on eaders could occur m summer as a result of wumer cuploraion actrviues Each sersma 
operation 1s prepared for summer sorage on an cxrsting gravel pad as near the previous = mter § operation 
area. and the presumed area for continued operations the follow mg eimer. as possible bE aploraton dni! 
mgs would be moved at the end of the wumter season esther to an exrsting gravel pad and cold stacked. or 
cold sacked on a special we pad designed to last throughout the summer imo the next wimer Some 
negligible disturbance to exders could occur from asrcraft travel to these snes mn summer but the frequency 
of these flights (see Section II) would he low compared to other areas «here umpacts of an traffic have 
been studied (Johnson et al 2003, Martin. 1977) The presence of mamtenance personne! at the sersmoc 
CaMps mM suDeT™CT May Course some J erurhance to exders m the wnmediate vicmmity of the gravel pad and. ~. 
the worst case. result m nest farlure However. only two such camps are remsonably foreseeable and thew 
footprint 1s small. they are expected to have a neghgidle effect on exders 


Cold stacked exploranon dni ngs have a low profile (20 feet or less m heught) and have a small footprint 
hws unlikely the storage of thas equipment would cause exder morality due to mn fight collision Predators 
would not be attracted to garhage at these cold stack facies hecause all garbage 1s remo ed from the 
sites to approved Borough landfills Any petroleum or chermcal spill related to mamtenance actry mes 
wowld be confined to the site and would not pose a threat te exders Cold stacking of equipment + ould 
provide no increased access for subsistence humters: 


Winter exploranon actrvites and summer storage of a drvll mg on an we pad (5-6 acres) may alter habviats 
temporanty (¢ g compression of standing dead vegetation. or delayed pheneology of vegetanon duc to late 
we meh) This could affect the distribunon of exders occurring i or adjacent to the Planning Area m 
subsequent summer seasons impacts to vegetation are low overall (Jorgenson Rev. and Raynokds | 496) 
and especially um wetier habriat that eders frequent (Omly a smal! portion of the tundra « mthen the Planning 
Area is affected during any parbcuiar year and evder habvtat does not appear to be the bmrtng factor m 
population decrease (Overall the empacts on exders from summer storage of equipment on we pads «ould 
he limited to possible shan term diaplacement and would have no measurable umpact to erder populations 


The construction of sce roads un support of winter exploranon drilling actryimes involves the withdrawal of 
millons of gallons of water from adjacent deepwater lakes The effect. if any. of thes withdrawal on 
wnvertebrate fauna mm these lakes are unknown. but recent stuches of water level Changes during and after 
winter water withdrawal have faried to show measurable change The «rthdrawal of water from these 
deeps ater lakes would not have an effect on exder population because newther species selects deep ater 
lakes as thew preferred habuat (USDOL BLM, 2002) 


VB2. Marine Vessel and Aircraft Activity 


Dering the summer open eater scasom (md duly to cart) Ocaaher| there Cowld he some marine 
vansporanar of eguapmen and supplies needed for cupioratem Barges may te used for canapert Nec au 
of logutx and coonamx ssuct assccumied 6 th mow img heey) Cgumen and maicraeh ceher hy wc raed 
at rolhges. over the lang Geaances from curve: wnfrastructure During the caplorsucn phase barge bac!) 
would be the preferred transport for caplaraticn drilling mgs If suntatie maging arcas do met sircady cont 
nee anes may be extatlished shang the Comsthine and maicnah transported and woctpwied for use a miand 
wate during eumct aperanam \eseci traffx generally sould he bermmed to routes = wheliow nearer 
eaters between magimg arcas commected to cxnteng mfrastructure (¢ g West Doct of (ihidkacd Pout) and 
Raging arcs slong Oe Coasthone om the Planning Arca # ( ape Sempsan or Barrow Specta ied and Sactier + 
exders that are accompanying young or stagimg and migrating m coastal oF offvhore © mers during the 
vanabe penads they are present om the Beaufor Sea (macs and nom breeding females late dune carty duly 
fasled nesting females duly Scpiemiber co fernaies © th puvemees late August Seqaemher) could cncowmer 
vesects associated © mth orl and gas actryv mes om the Planneng Arca Because these turds are bidet) to deve or 
fly short distances to avend Chose approach of vevscts there wowkd he meghgitle Gerupman of foraging 
actrvity of rest pereds because of the low prohateley of mmerachans © ah vessel movement 


Aurcraft activity over the marine cm rromment during the open © act seascm a a result of cuploraten 
actrvmes m the Planming Area ns expected te) he mememal There 6 a bow prohabelity these areas would he 
owerflown by suppor amcraft during the bnef staging mgraton pereds thes no Comeguential drerupticn 
of foraging of resting behave Caused by aucraft are eapected 


IV.C. Effects from Oil and Gas Development and Production 


WV.C.1. Habitat Loss 


WC.1a. Permanent Habitat Loss 


Coravel mining operations most hikely would he lx ated on r.cr dramages «© mhen the Planmung Area 
Depending on locaton and cuient of each maternal sae overall eflects could range from no ender habaat 
disturbed to a worst-case scenane elummating up to 280 acres of known habnat (Table | Section HC 2) 
Poaential losses of habaat may ux bude areas used during the entre pernad exders are present im the Planning 
Arca (prenesting nesting hroextrearing and moting) To clumenate exder habeiat boss due to gravel mening. 
al) such operations would have to accur outeede the areas used by exders during any portion of thew stay © 
the Planning Area etch ms unibety The actual location and extent of the gravel meneng operations is 
unknown at thes tome Crave! would he mined and transported t sites via we roads during the e imter & hen 
erdery are absent so no affects would be mourred by exders Because no actrve m sung would occur at snes 
during the ume when exders are present im the Planning Area ne rome of enfluence an. ‘vers is pro ied 


The actual gravel fooaprnt needed for development of anchor and satelime facies (in had. ng assex ated 
roads) a roadiess pump sation and a staging areas wowld total | 420 acres (Tate |) Areas \ owered by 
grevel are eflectivety ¢ umnated as productive breeding and foraging habnats for eridbife and th. lows rs 
considered permanent Placement of grave! iil] has a substantial rmpact on wridiife habeuts mm the A ote 
as the disturhance 1s long term and recovery of vegetation 1s slow (Johnsen | 987 Walker etal | 987. 
Jorgenson etal 1991) The rato of exder habnat that would he lost te gravel placement and total exder 
habnat evasiable mm the Planning Area is unknown at the time because newther the actual lacaton of gravel 
Placement now the amount of exder habetat present on the Planning Area is known ls reasonable te 
assume that © hen the Planning Area there is suff rent exer habeiat ay arlabhe for inde sdual erders 
daplaced by ge! placement relocate successfully to other arenms A study by Troy and ( arpenter (| 99) 
found that wn the Prudhoe Fay on! field most herds (particularty shoreterds) that are draplaced by grave! 


a 


Pace oil new @ edaccm hates ¢ eteeguem weer \geciacie’ cede heer heer found & aes 
Cet same pene areas from wear te weer fet Chey Ge mot whe ey) rete? we Gee sever new ear dot 
(OFS Amderscm et al | MICD) hawe tex aud apectacted eaden mesung meer rand: and pads © sume ow fertde 
oe Qe Sort Stage indore of uae of area mea oo frid faceer 6 mete eclatie tor Sacks 5 oder 
Wher Oe ume ares of grove! fol @ Compared & Gee wae acreage © cher Oe Pisnming 4oce and Oe apparctr 
atuiery of pectacted exer and athe herd te rein ae new enmual) the Goren flee of greet fl oe 
spectacted and Sartor | eden « capecied w he meme 


WC.1b. Temporary Habitat Loss 


AReTatnm® of mewteng hata Char rewelte oe tomgnerer. bee cowl’ te Caumed Ph Grigved sow mrt and 
Compaction of vopelanar © artes under) mg cc roads eset ber wanape of equqnmet and marries tor 
erm SUT) and eee Gum arrmund pede Gureng emer ke rode amet aeee aid one Gifs may mee 
met hetore cedery hege mesteng thee redun mg Che a aelatwley of mew mee ( ompectem of stamdeng: 
dead vepeaor from pee es grow ing seasim cowkd degrade » chm oae cam ealing Cove pemermaly 
wed by eden. Such tomperary besers may ade aety affe. caders Pec aem Sa) vadeemally) return we the 
samme genera! new arce cat year Sact eflects cowkd he compounded of sor reeds Crone the same area mere 
thar once Mort te decrease Oke compacta of cogetateam Cowkd om hede rowteng coe roads over arene of 
nearwhows we lakes tad! Mars creer amd stream te peed damaging vopeumer ahering he mmr of ae 
roads armually te pond pemedike Compemamding the eflects of Compectemn amd a) omdeny romsong Owe wr tnd 
over areas of knew n eden Concentranems Clthen temnerary cflect te hateur alter the pamerns of ume om an 
areca Habits adyaceni te on fork’ onmfrastractarr (amt amd sancthne pads romda staging arra ek © mid 
te aflected hy dest fallout pp rertem enoe drifts ompememdmenn thermedare and © scr eh ee e the 
wowed a cur durme a ae vetapenen and prodkactems phases Thee eflects have the praenmal te alter ue 
of these haba. hy ender, The magreude of these ommacts ould depend on as anety of factors om hadeng 
habaat type. \ctume of ground we. and lecal bydroiagy (Brown and Grave 1979 Walker ot al 1087) 
The tena! area affected wowld he hereeen 2) 6/0 and 6) Gh) acres deqemdeng on the ares of the rome of 

on frence emer 


The magrrtade of eflects frown Garet falhent © oud depend premaryhy oe the cmemery of vet be traffn and 
aercraf takeofls and landing. and promaryhy © ould Cause soe met om adv ance of surrundeng areas 
thermedarst mmcreased depeh of seascmal thee moreased ser! pi lower nutment bevels and CNanges om the 
SPECIE Composer of plant Commenmes Drs father © owkd he pected te he gremes during the 
COMStructon phase and would Ne reduced during the caperaccmal phase of the propect Adv anced anos met 
due te the thermal! properties of dure falleat cn enew can have hath posers e and negate eflects om exders 
Arenas that are av avlatle carty mm the seascm wll pron dhe earth access te qqen eater and foraging areas 
These areas however ell he chome te romds aervtryps and pads pres adeng onc reased pemewtal fr (olbeweews 
and vet be strikes Restrctong the hulk of Comstraction te the © emer ments appt ong dust < cntret 
procedures and rede ung traffic of all types to a mremermure ohemskd rede deeat fallen te a momen bee 


The magnitude of the eflects of thermedars! (meting of permafrost) os derecthy related te the tyme and 
ammount of desturhance te the tundra The effects are Caused prmaryty by aheranan of the bydrotegs 
regime m the area and un bude hewh positive und negatve empacts te exders Murpiry and Andersen (| 99!) 
found that eatertow | used an area dosturted Py the Merkdeng of ¢ peat road morr often thar mos other 
urdesturted habetats on Prudttee Bay (hanges mm the bydrotoge regeme of an ares coud Cause vmenumceng 
of eater and loss of ender mescng hawt due te fending There are very bettie data ay alate from © hat te 
dra Com hustons aout the empact) of thermakarst on exder hahaa The proportion of the Planmeng Aree 
that wowed he rmpected by thermradaret due te reme elon ab ration of the tundire © cmd be ermal! (ren the 
vrnpacts te cadens weed he capmcted te he mencr 


The Comstractian of gravel roads pad and aerstrs car cause changes mm the Pydroings regeme of an ares 
and Can result mn umpeundments lepoundments car have hth postive amd megarrve eflects on ender. 
Posmrve effects am bade carter access tence free areas due te umpoundements heeng op areas near roads and 
pads which offer thee earker (Anders etal O00!) lmpoundment: aise can prechede nesting hy 
flandeng of pemential nesting hates (Walker eral (987) dust as eth thermakars the eflects of 
impoundment: are net well known i relation te eflecis on eeder habe Ausummeng that eden cxpenence 


eet? postiet and meget ot fire of ongeoundmen and ter ristec: sme! atte of area ered 
eee rust pede nl erg @ Oke Or rk pla a) meme A & cede) eonad rreel 


(6 hdeee of emer from late pememual)) owed after cadens Gur & aherson of Py@rotoge regime 
reawlung o reduc’ e.eiatwies of ew eer Sel mien ako end area of slight) ramet und 
ertiands art used ty cede for nesting Necauee Ger) prem ede some prmecteae fram predators Py setae of 
hemg a rors at ciopene of emer! Oe Colum of © airy © hdr eet 6 grew ctemg? Greer eiand hate 
eowld Comer we Clee and predator eowkd hewt comer mee & eae neem | gee © hdres from late 6 
roguimed th ROP BS ethat ea emer premari) tor Oe presers ater of fd hata tes alee eowid 
premec eeder hates reer Oe cota of emer come ed | mr etree es hee peace serene 
etiecte on exder hatwia a adatele) and mew cess argr lakes often art Chomet for emr © chases 
and becawee of Grew large cotume there often « bettie cftect oe Gee surtace ieee 8 mae © hkdrpes ofier 
8 conducted © eume because © mere eed fo Constr of ce roads © Ghdreee @ © omer sliows fo 
agrrng treakug we recharge emrrtenders © ger © ree a of summer eri have & fe Carefully 
Premmernd & creer thar © met mee hereng femme ed burr © mirrtender Thar sage newing © Promadrraring 
een 


WVC2. Bird Collision Hazard Reiated to Oil Development and 
Production Activities 


The presence of Grill mgs production and supper faceimes cotectes (trucks and aercraf) harges and 
peewee and oommmeuns ater le and tower afl represen: pemeneie collie Ravards to opeders Fo ctended 
day tong during the nesting sean sugpene Chat sun hott tures we rmehd Me geome sitter amd eae) pe onde’ 
eRcegt pemertalhy under Condes of rae ion tog ( ertaen types of etracture hgiteng of Commer war may 
amepefy any tendency of exdery te approact and etnias oructures \ aren on and gas structures presen 
colteseee hazards during tee git Comdmmems megatem thar requires cuieren lights te he deected me ard 
and downs ard (ROP F 10) may he required (ingoung sudhes (ABR In Northstar bsiand) arr anempnng 
fe Grrermene the oper ligheng regeme tor heh taemnar safer) and te menor ze berd oclleseims (home 
COPnmene ator and Conner gion here een BOM FW amd on Comynames ante the lates! dev rtapmnenc 
higtrerng wok’ fete ee Comeimemng be omgroe hghteng regres te meme ce coolbesecms. 


WCla Oritt Rags 


A masse of eagit dev etopment drill ngs eowid he omeraing of the Planning Aree during the ome eher 
exders are present overs perwesd of @ years Table (02) Rags wend be kx ated om satefine pads and are 

appro ematety 6 BO feet mn heagin ehen wo cmerater (ry! mgs 6 ouk! 6 oop # very emall properier of 
the ares coc upeed Py cadens eo the Collesem Revard i Gremgihn te he neg hig 


Production and sper (acpues eomkd be ln ated onshore om grave! pads and Comekd peme a cotlesecm 
haserd fer exders ler exdal of oflwhewe fa sities pre univer) te crest due te the |). mele ne surface 
qeoupancy requiremen: ( Stgmdamern B46) Proper lgivong of structures during pereents of pre ssi liry 
may help reduce the penetra! fer (tle Thee fae rieees carety crceed 0) feet me hengit and human and 
wet be gctre ety arene’ (e. clites ay a as 8 deterrent eden and help te redkece the manner ef 
Coteans Seamer of collson: due te productor and sagen fac cieees wold he expected the very 
oma) 


WC2lb. Aircraft Collision Hazard Reiated to Oli Development and 
Production Activities 


Aurore?! operanoms presen possdeliies for colimscns eth order Fach of Oe fee ameter fa cles wll 
hove an aseen cated aeretryg ete h will he ward by feed emg mer ref and helecgmers There will he 
SCadasEm tsGh teem inh Gomtatee ae 
RCl4 e608 D1) Te US of Agr ettare Oy agh an maeragen \ agrremen: 9h the 


be@ers Asutum SQmmereuca | 44. Conan ¢ Gsustes of el roped bed eudite ram & OS 
ow’ secret ané & forng Geen cperencmg amar @ te NA Morr thee 0 arias reopers boo 
M0 eepert heer ter comgeind for (08> DO ate 6 OD mikes oe OD) Thee FAA exter he 
Qe repeeeen an) cheese OP. of Ow sree Ot het ured Asuref Colles 1 fee at moe 
pers meets Guring Cee tuber and landing peer of ligt and Oe comeegurne of her aecraf codes 
at he Greastrows & fem? Cer bere amd Oe ce per of Oe aercret fer Oemug? Vliesams Nereces herds 
end eevee ue Oe primate of o cocline ©? at song Or 6 meedered tow hecauer moet 
caliesoes are eet facts of beds (LS Dee of Agroutnee Bad Sevike ( omer ect page D0) ) and 
Cede Germeer are me | Pert Re bee agua ted cade amd (8 tends bre tow Sarfier 5 eater) 


WClc Terrestrial Vetcie Collision Hazard Related to Ow Development 
and Production Activities 


The maporery of vote ke tratlx eon’ mut of © amet during Grvckgemem amd eomid be greath reduced 
Quring the perend © here cadens act presere op Ow Par ong Area \ etn tes eemehd te ued ber treet herecer 
ater and satrcting pads i mona erlh and comp ew cmt marmcname informant regarding 
veten be aammend mmewtalery tor Che Qugneruh amd Prd « Pay om farids os met as alate eltemagh the a tua! 
arnine or anemahs mmpared of tlhe? mm Oemgte & te ee Tee maenine od eedier moriaiders frome ceten ie 
codbasame = eagmoted te he neghgtte he aun Gee meee of eeders op reiate me te al! herds om the area 
very ermal! 


Wwc2¢ Marine Vehicle Collision Hazard Related to Ot! Development and 
Production 


Spec ta led and Stellen s esden that are accompanying vowng oF are slaging on mmgrating @ coastal oF 
offshore © mers during the siagrng rmgrater permed (late bume earthy duly lane Sugust September) may 
encounter a few vessels asaeciated © th or! and gas actry mes mm the Planmeng Area Barges detrvering 
equpenen late on the omen © ater seasce may cepresen as pemental codes hazard tor ender. (ime such 
Came + 5 demcwmmented om March 0D) shen three qnecia ted exders struct a research vessel @ the northern 
Bering Sea © mmtering ares under predaen hight condmems (Lov vorn etal MN}) The number of harges 
pemereially wseng the areas se low (assumed up te OO) Compared te the anen © ater are av ariatie for exders 
thar the pemeneia! tor Codlessams frown tes source are Comsedered te he very bow 


WCle. Power and Commun: ation Structure Collision Hazard Related to 
OW Development anc Production 


Pome and COmmne ation lines ell he hured op romds on emataiied on the paprtime \ SMG The 
Combenetar of fewer and Commune ator lines eth the pep ctene eowid presen a songle large easy to 
dete obsta te potential) reducing (he osb of Colleseams as Compared te tradvteamal Communn ator and 
Power bines strwng on pokes Power and Commune ator lemes hured under the road eonid reduce penta 
Colles frown Cheese stmecture toner Studees Comdected on the [sturne Dievetepement Area showed thar 
herd Cofleseoms SA power tenes were unfreguent | Andersen and Murphy (98H) Fader: ‘ihety wold mabe 
up ety a eal) Comremenr of these fypes of Coflssms Necause they mabe up amt o emall preperion of 
he total mene of herds the area Fach ameter Carlen) ell Reve cme COMIN atin tower e he h may 
be up te 0) feet un hegiht All gay 8 mrs GP COMMMUnA ater tower woud by marked (ROPE ||) te 

om reene opsehelety amd rocker (he pemential of Coflesams hy) ewer bom expected peeer and 

CORTE atoms lines and tower eowid pone e meghgrite hazard & esders 


IV.D. Potential Effects of increased Accessibility for 
Subsistence Hunting 


IV.D.1. Birds Hunted in Previously inaccessible Areas 

The reasonable and foresecable scenano depicts oi! field developments within the Planning Area as being 
uncounecied to other road systems. Nonetheless. there remains a possibility that the roads within a 
development may increase the access of local hunters to previously maccessible areas. These roads would 
connect the secondary and satcline pads to the main pad of the anchor development. If a development were 
constructed so that sts roads were within reach of the ATV trails extending south out of Barrow , hunters 
from Barrow might reach the road system of the development and use it for casy, motorized access to arcas 
farther from Barrow. Alternatively, Barrow hunters that previously used the area by whatever means of 
access may avoid that area once a development 1s constructed. Some villagers of Nuiqsut say they have 
reduced their use of the Colville River Delta in the vicinity of the Alpine development since its 
construction. 

Those hunters interested in harvesting waterfow! may be most attracted to this possible increase im access 
during the penod immediately following spring breakup. when some hunters concentrate on geese and 
other returning birds. Although the FWS has made an effort to educate the local hunting public about the 
plight of spectacied and Steller’s esders, and has stated that the prohibition against harvest of these species 
would be enforced, some level of harvest may continue. It 1s unknown what that level is, or whether the 
increased access scenano depicted here would result in an increased harvest of spectacied or Steller’s exders 
in the Planning Arca. It would be speculative to state how this would impact the esder populations other 
than to say there 1s a potential for an adverse unpact. 


1V.D.2. Lead-Shot Accumulation in the Environment 


lt currently 1s illegal to use lead shot for waterfow! hunting Its lethal and sublethal effects from ingestion 
by eiders and other waterfowl are well established (¢.g.. Flint and Grand, 1997). The FWS and other 
agencies have made efforts to educate North Slope residents on this issue, and clinics have been held to 
train local hunters how to adjust to the different ballistics of steel shot. Nonetheless, lead shot remains 
available in stores in Barrow and other North Slope villages and 1s stil legal for use in hunting upland 
gi me such as ptarmigaa. Whether through illegal use for waterfowl! hunting, or legal use for ptarrnigan 
hus.ting, use of lead shot could result in distribution of pellets in shallow tundra ponds where esders could 
inge a them. If o1l field development in the Planning Arca were to result in increased access by bird 
hunters, it may result in an increase in lead-shot pellets in tundra wetlands. It 1s unknown what effects 
these possible scenanos would have on exder populations. 


IV.E. Potential Effect of Huinan Activities on Predator 
Populations 


V.E.1. Known Predators 


Potcntual predators to erders, eggs, and young in the Planning Area include glaucous gull (Larus 
hyperboreus), common raven (Corvus corax), arctic fox (Alopex lagopus), red fox (Vulpes vulpes). grizzly 
bear (Ursus arctos), and polar bear (L/. maritimus). Predatot» are attracted to areas of human activity 
where they feed on garbage and handouts and use human-made structures for denning. nesting. shelter 


sites, and hunting perches. Concentrations of predators sn an areca due to human-creaied attractants may 
cause mereased mortality to esders m the area. 


V.E.2. Effects 


Foxes and bears are attracted to areas of human actuvity where they feed on garbage and use human-made 
structures for denning (Burgess et al, 1993, Eberhard et al. 1982; Follmann, 1989, Folimann and Hechtcl, 
1990, Truett, 1993). Foxes are known to prey on adult waterfowl (likely including exders), exder eggs. and 
young. thus, mcreases in predator populations could have an effect on esder nesting success, productivity, 
and adult surviversap. Grizzly bears prey on waterfow!l eggs and have been know to destruy large 
numbers of nests in arcas of colonial nesting waterfowl! species. Polar bears are unlikely to affect eder 
present. 


ht generally 1s accepted that populations of glaucous gulls and common ravens have imcreased on the North 
Slope un response to the availability of food found m areas of human ac.rvity Ravens and some raptors 
have been found nesting on manmade structures in ot! fields. including on clevated pypelines, bridges. and 
wellheads (Rachie 1991, BLM unpublished data) They also have been detected using remote wellhcads 
for hunting perches (BLM unpublished data) Glaucous gulls and common ravens prey on exder nests and 
young. thus, increases in predator populations could have an adverse effect on exder nesting success and 
productivit y. 

Required operating procedure A-2 would tend to prevent the attraction of predators to food and garbage. 
and ROP E-9 was writicn to prevent human-made structures from bemg used as nesting. denning. or shelter 
sites for predators. These two ROP’s have the potential to greatly reduce the attraction of exder predators to 
new areas of human activity and. consequently. greatly reduce potential predation on exders. eggs. and 
young At the Alpine Development, Johnson ct al. (2003) found that predator numbers remained stable 
from preconstruction through construction penods. They also found no clear evidence that predation rates 
by esther foxes or avian predators changed during thei study Stnct compliance with required operating 
procedures and the fact that developments will be small and scattered likely will result m_ at most, a smal! 
increase in the number of predators attracted to new developments. The greatly reduced potential for 
attracting predators to new developments would lead to considering impacts of predation to exders at these 
new developments to be very minor 


VF. Disturbance Related to Oil Development and 
Production 


Activ ties during development and production may result in disturbance of exders with effects on behavior 
and drstribytion of individuals and abundance of local or regional populations im or adjacent to the Planning 
Area Disturbance may cause nest abandonment. increased energy expenditures that affect physiological 
condmton and rate of survival or reproduction, or long-term changes in behavior such as abandonment of 
wadmonally-used areas (Calef, DeBock, and Lorie, 1976). Disturbance factors could include human and 
vehecle equipment activity on gravel pads and roads. cleanup of off-pad on! spills, routine maintenance of 


V.F.1. Gravel Mining and Transport 
The development scenano of the Preferred Alternative assumes that gravel mining and transport will occur 
G.wring winter when erders are not present. As such. there would be no erder disturbance effects associated 
w th this activity. Habitat loss is discussed in Section [V.C.1. 
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IV.F.2. Oil Field Construction 


The gravel placement for roads, aarstrups. and all pads associated wath wells processing facsines, pump 
SALONS, CAMps, staging areas cic would occur during wunter when exders aie nol presem! and would 
represent no disturbance effect. Other activity on these pas during summer is discussed im ‘nc following 
secuoms. Pipelines would have no grave! road assocusied » th them Pipelines would be constructed in 
winter when exders are absent from the Planning Arca The effects of habitat loss bencath gravel pads are 
Giscussed in Section [V_.C.1 2. 


WF 2a. Summer Oil- and Gas-Related Activity on Gravel Pads and Roads 


Actrvites on gravel pads when esders are present om the Planning Area include humans on foot. aurcraft 
landings and takeoffs, vetucies, heavy equipment, drill mgs. and facility nowe The gravel pads to wtach 
thus section refers are those used for drilling. processing. hurnan habstahon. pump stavons. cx Roads are 
discussed in the following section, and airstnps are discussed under effects of aurcraft Little 1s known 
about the effects of this movement and norse specific to nesting eiders, but there have heen several studies 
mvolving disturbance of other bird species im Alaska’s Nort, Slope ou! fields (Woodward-Clyde 
Consultants, 1985; Hampton and Joyce, 1985; Troy, 1986, 1988, Anderson, 1992; Anderson ct al, 1992; 
Burgess and Rose, 1993, Murphy and Anderson, 1993, ABR. Inc. 2002, Johnson et al. 2003). Although 
vehicle traffic may occur on more areas of pads and roads, humans on foot generally cause a greater 
dusturbance to birds. Tolerance of dusturbence vanes among species and indrviduals, and some level of 
acclimation to disturbance 1s possible 

In the studies referenced above. not all potentially disturbing events resulted in a reaction by observed 
birds. For geese and swans i one study (Murphy and Anderson, | 993). only about | 0% of vehicle passes 
did so. Most responses by birds to activities on gravel pads occurred relatively close to the pads, for 
example, within 200 meters for geese and swans Behaviors exhibited as a result of disturbance included 
bref alert posture (raised head) and. less frequently. walking. running. or (rarely) flying. 


Some anecdotal observations of spectacied exders have been made during these studies. suggesting that they 
react sirmiarly to the other waterfow! studied Anderson ct al (1996) observed prenesting pairs of exders 
closer to roads than were nesting females The latter may be more sensitive to disturbance However. 
female exders with broods have been known to cross roads between nesiing and broodrearing habvtats 
(TERA, 1995). In combination, these studres suggest that those enders that do react to disturbances on pads 
most likely would do so with short-term changes in behavior This may cause mcreased energy 
expenditures among those birds within 200 meters of pads and roads. subsequently affecting physiological 
condition and rate of survival lt may be more likely. however, to affect reproductive success. Grven the 
low proportion of reactions to disturbance factors shown by other species, the relatrvely shor distances 
from faciimes at which most reactions occurred, and the low probability of exders occurring within those 
distances. any resulting decrease in reproductive success probably would be minor from the perspective of 
exder populations 


Any potential displacement of erders (i ¢ . redistributvon with respect to facies prior to the beginning of 
nesting) as a result of disturbance 1s discussed in the following A potentially more senous situation would 
exust if eaders were to nest near a gravel pad with no human activity in carly summer but an inception of 
activity later im the nesting season This scenano 1s possible at staging areas, where there would be no 
activity until later in summer when barges can arrive If this occurs before the young leave the nest, and 
the activity 1s great enough and the exder sensitive enough to cause a conflict, tt couk! result in nest faslure 
or abandonment. In this case the result would be a decrease im productivity for the local exder population 
Given the low probability that exders wil! be nesting near enough to one of the few staging areas in the 
Planning Area, and in the context of natural nest faslure rates. thes scenano is unlikely to result in 


population level effects. 
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VF2b. Other Activity on Roads 

The effect: of sutmustence activity that may make use of oul faculty roads are Grscussed clsewhere m thes 
@ocument. ht 1 not expected thal amy recreational or tourmsm use of ol field roads will occur m the NW 
NPR-A and therefore, would not affect esders 


WF 2c. Aircraft Activity 


Except for one study conducted between 1999 and 200! at the Alpine Development Uichnson ct al 2003). 
the effects of au waffic on nesting waterfowl m the Arctic have not been studied Derksen ot al. (1992) 
conducted a study of the short-term effects of surcraft duturhance on mottung brant in the Teshek pub Lake 
Special Avea. but ots unknown if molung eders respond to aercraft m a manne smular to brant 
Spectacied aden are known to nest and ram young near the Deadhorse asrport, indacating that at icast 
hehcopters (TERA, 1996) Aw traffic m associated wath, and us likely to be an emportant source of, 
desturbance to esders in all phases of development and production of a raadiess oil field 


Although the exact number of fhghts that would occur mm the Planning Area 1s not known, we bebeve that 
usang the aercraft traffic figures from the Alpene Development (Johnson et al 2000, 200). 2003) ms a 
reasonable proxy for the roadiess development bemg analyzed here The figures presemed here include al! 
fights as recorded by am traffic control at Alpine. mmchuding flights tur research purposes During the nest 
monsorng period (June || -July 12), m the 1999 comstrucnon year at the Alpine Development. a total of 
16 fixed-wing takeoffs and landings were recorded (average of § 2) takeoffs and landings day ) mchuding 
DC-4, Twin Oner/Caravan and small planes Johnson et al, 2000). Durmg this same time period, 377 
hehcopter takeoffs and landings were recorded (average of || & takeoffs and landings day ) (Johnson et al 
2000) The year 2000 aiso was a construction year at the Alpme Development with well drilling, tact'es 
construction, and mayor structural modificatons on pads beng done Between | June and |$ July 2000. 
there were | 0K? fixed-wing takeoffs and landings (average 24 takeofts and landings day) and 9/0 
hehcapter takeoffs and landings (average 20 2 takeoffs and landings day ) recorded (Johnson et al 2001) 
Aucraft types were sumular to those used m the 1999 season except for a C-| 30 m 2000 (8 takeofts and 
landings). which was not used in 1999 During the 200! study pernod (| June-!$ July), Johnson et al. 
(2003) reported at total of 689 fixed-wing takeoffs and landings day (average of |‘ } takevffs and 
landings day) and 776 helicopter takeoffs and landung day (average | 7} takeofls and landings day) 
Although Alpine was im an operational phase during the 200! nesting pernad there still were substantial 
construction activites occurnng, and aircraft traffic was greater than what would be expected during a 
production-only phase The BLM 1s expecting semular levels of aurcraft activity during the summer 
development phases of each of the two anchor developments. 


Au traffic figures currently are not avaslable for the Alpine Development during the 2002 and 2003 
production years. therefore. based on ( onoco-Phillaps estemate of necessary flights, BLM 1s estemating that 
4 propelier-driven passenger planes and 6.20 helicopter flights week would he needed to suppor the 
facility during the production phase Heloopter flights along pipelime route are estimated to occur 

once month at minimum Maintenance of the pypeline would occur during the «inter months when exders 
are not present 


Studies at the Alpine Development on the Colville River Delta Johnson et al. 2003) found distributions of 
most w ater-associated species (spectacied exders were not sufficsently abundant. and Steller s exders were 
not found m the area. to perform a specific analysis) relative to the airstrip did not show detectable 
differences when contro! and umpacted areas were compared before and after construction (discussed m 
USDOI, BLM and MMS, In prep. Section V_B.9 ti 1 (b)2)). Numbers of nests of some species did decline 
heavy construction activity, t was not possible to show a direct link berween nest declines and level of 
activity 'n general. these mvestigations found waterfow! nest densities lower within | 000 meters of the 
airstnp during the penod when construction au traffic was gh However, there was no significant 
difference in average distance of nests from the airstrip White fronted goose nests (only this species is 


sufoerth camman to dace papulavan wends) and probetty nests of other spoccn were rodrstrihuied 
relauive to the euretryp to ncarty comparable hatwist during hess) Comstrucvan 


The BLM. = comsultanan wath FW'S. has Chosen to use the populatan density figures of | || observed 
turds per square tsiamete: for spectaciod eden: and () 0 cbecrved turds per square bshamnescr for Sactier + 
eders Over much of the Planming Arca. the actus! density of these species 6 lower than the presemio’ 
densmes Grven these demuty figures. a 1 reascmatic to say that smal! number of spectacied eden. and 
eves smaller number of Sactier s aden. are bikchy to encoumer ugh levels of Gisturhance duc to aarcraft 
nowe However, ts sutement docs nat hold truc m several stusvoms (|) if an aecraft landing arp mn 
placed © an arca of high eader nesting Gemeity (oder have heen Lnown to net sermockomally so there can 
be retatrvety large number of imdrviduals nesting m an arca) and (2) «f arcas of tngh exder densmics are 
Gurecthy m bine wath reates overflow wath high frequency (from staging arcas wo development areas for 
crample) ROP E-|! requires that acral surveys habnat mapping and. possibly ground-based nce 
surveys will be conducted by the lessee for at least } years poor to developmen ht ns haped that through 
\hes research staging and development areas Can be bacated im arcas of lowew possible exder demamties so 
that the fewest indrviduals will be umpacted Because there are few areas of tngh eader density om the 
Planning Arca and surveys to lacate eders and thew habwiats are required to accur before development. and 
the results of the Alpine study. « appears that umpacts to exders from the effects of aurcraft drsturhance may 
be menar 


WV.F.3. Cleanup of Off-Pad Oil Spills 


The number and suze of onl spills bkhety to occur as a reset of the Preferred Acvion. and the possibility of ol 
sprlls derecthy affecting exders or exder newts. are discussed clsewhere im thes document Although the 
percent of or! spells that would accur «hen exders are present on the North Slope and reach beyond grave! 
pads to the tundra 1s low. fs expected to happen Because ovl-spell-respomse and cleanup actiy ity 1s 
mmmediate. any exders near a api! could be affected by these actry mes Dopending on the distance from 
exders and the levels of actrvities, the empacts on exders would be the same as described for actry mes on 
gravel pads m Secvon [VF 2a The same responses by exders would be expected. ranging from shght 
mcreases m energy expenditure to newt abandonment Crrven all the low probability events that must occur 
leading up to st. nest abandonment resulting from cleanup of or! spells lhkety would he rare 


WV.F A. Displacement of Eiders from Habitats near Facilities, Roads 
and Airstrips 
The nowe and activities associated with on! field facrimes potentially could cause exders to avord nearby 
habuats A study of mereased ~™\« at a compressor facility at Prudhoe Bay (Anderson et al. | 992) 
showed a sheft in distribyuon aw. “com the disturbance by some waterfow! species in buding specta led 
erders, but not all species A processing facelity on the Kuparuk Onifield also caused \ anable responses by 
burds (Hampton and Joyce. 1985) Spectacted exder broads im hoth of these on! fields were found » mthin 
200 meters of high-nowe facilities (TERA. 1995). therefore. some exders migh be displaced by facilites mm 
the NW NPR A. but ft is bekely that most would acclimate to disturbances that are ongowg im the operation 
of an oni facility A study of shoreturd and passerine distribution before and after construction of a dnl! pad 
at Prudhoe Hay (Troy and ( arpenter | 990) suggested that those individuals that were displaced evther by 
disturbance on the direct removal of nest snes by gravel fill relocated m nearby comparable habuats 
Johnson et al (2003) found that although estimated nome exposure at nests increased with aurcraft traffic 
levels and with proximity to the aurstryp. that exposure did not have a significant effect mn changes im nest 
distribution among the | years of the study If a disturbance factor is present in breedeng habriats. 1 1s 
lhety that exders would erther tolerate 1 or move a shor distance Crrven the low density of exders and 
subsequent presumed lack of competition for nesting habnata thes type of displacement is uniskely to have 
adverse impacts on exder populations 


BLO - 


Tatbie 2 shows the maxumum numbers of eden capected w he aflecand by these types of Gosturhances and 
pooniuslly daplaced by them Zanes of 200 meicrs (Swem 200). pers commun ) and S00 meicrs 
Uotmecm ct al 2003) were selected wo define the area for winch ender numbers were cakculmed Although 
onby wethen the actual grave! foogprm would ede: Guplacement be cera. drplacement of all eaders from 
the enture arca dcfimed by Gee feo zones was assumed for purposes of Calculating una! numbers of 
indrvauuals Geuplaced Relat ty hugh cuumatecs of density are used for spectacied (| | | turds Um) and 
Sactier’s (0.06 burds‘tum’) exders (Marp... Nigro, and Plane, 2003. pers. commun. Larned ct al. 2001. 
Larned. Sichn and Plane, 2003. Ractue and King 2002) These assumpnoms result m a reiatrvety Ingh 
extumate of the numbers of oder: poncntially Geeplaced fram these areus 6 spectacied and | Sactier + exder 
from the footprint shone 9) spectacied and 6 Sactler s exders from the 200-meter rome. and 299 spectacied 
and |} Sactier's cadens froen the SQQ-meter zone ( omibunung the gravel foogprum and {(00-meier zone 
would rewwlt m a maximum of 246 snectacted and | 4 Sacter s eaders beong Grturhed and potemtally 
Guplaced bn addman to other camsen ative assumption addressed carer m the document these results 
assume thal mo motogating measures for acral survey requirements and subeeguem oder svondance wil! he 
mvaked por to dewgn approval The sould he counter to the mitigation measures that are part of the 
Preterred Ahernatrve 
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V.F.5. Facilities Maintenance 


VF 5.a. Pipeline Maintenance 


The reasonable and foreseeable scenano assumes that scheduled pipeline mammenance would acc ur during 
the wimter Because evders would not be present. thes actrvity would pose no disturbance Emergency 
maimtenance or repaers still Could be done when eiders are present and. although this would he a low | 
probatwhity event. would have a potential to adversety affect exders ifm accurred Whether or not any 
impact would occur. and whet level the mmpact would he. would depend on whether or not amy erders were 
present im the hadvtats wnvolved what phase of the broedeng cycle any nearby exders were im. the distance 
between the papeline actry ries and exders. and the nature of the activity Among the possrbelities un huded 
m the range of potential empacts are menor shor term hehayvoral changes. draplacement from the 
immediate area and subsequent successful breeding elsewhere or nest abandonment with the boss of 
‘weeding opportunity for that season Because emergency mamntenance or repas by nature would he local 
w extern mt hhely would affect a neghgrble portion of the spectacied or Steller s Eder populations 


BEST COPY AVAILABLE 


to 


WF Sb. Tower Maintenance 


The reascmatic and farcseeabic sucnane Gar nat ochude the Camstruchan of COMmmumtucsian lowen 
cisew here than on the gravel pads However collul’ phone towen lich) sould be Constructed wthen the 
Piannung Arca by the jaca! phone company (anstmu 2am would accu m ewer and maumenance would 
lukchy roguure an everage of ane vies every 2 months = mth thes schedule 2 tower Could be visned tence 
Gurmmg cach exer brooding season A viet probably woukd wm votve the presence of a email cree ()-} 
persons) for a few hours or less m the emmeduite vicmity of cach tower Access would be by hehoogecr 
Depending on the tamung of the maumenance vee and ehether or nat amy eager accu we rthen the vacunity 
the empacts to eaders could vary from nance w accidental Gestrucnon of a newt by a hehoogeer Amy empact 
to eader papulatams m bikety to he neghgitie 


VF 6.1. Watercraft Activity 


During the summer open © mer season (md duly to earthy October) there cowld be some marine 
ansponancn of eguapment and suppliers needed for caplorsicm Barges might be used for transport 
bec auee of bagrata amd CCOncMmx mages asec uated © th moving heavy egquaepmen and matcnal cither by 
sce road or rothgam ower the long drstance: from currem mfrastructure Barge waffx generally eculd be 
lemned to rowtes on shallow nearvhore eaicry hetTecen sagimg areas Commected to cx sting infrastructure 
(eg Wes Dact or Ohkiok Port) and staging arcas slong the coasthme m the Planning Arca at ( ape 
Senpson or Barrow Spectacied and acter s exders that are accompany img young or arc maging oF 
mmgrating @ Coastal or offshore © aters during the maging mogration pervs (late June carty duly lane 
August Sepaember) could encounter vessels asscx uated © th ov! and gas actry mies om the Plannwng Area 
Barges detrv ering equepment late mn the open © ater seascm may could represent a peaential cofimeon hazard 
for eders Ome such case eas documemed m March 200! when three spectacted exders struck a research 
vessel m the northern Bering Sea © imering arca under predaen hight condmons (Lov vorn etal 2001) 
The numer of harges peaentially using the area is so how (assumed up to 20) compared to the open © ater 
area available for exders that the potential for collisons from thes source are Comsdered to he very low 


If tacehmecs oF pepetenes are located near nvers. streams or © aterhodes the porenual for comammation of 
the freshwater and or manne environment exists ROP A 4 requires that a Comprehensr¢ april prevention 
and response -comtingency plan he developed to minemize empacts to fish © ridlife or the em ronment as a 
result of fuel crude os! and other hquid chemical epils Part of the prevention and response plan likely 
would inchude the use of watercraft to faciitate comtamment and cleanup of spelled on! This « atercraft 
would be used not only m areal response etuation t # also om apell response cramming The BLM expects 
that » atercraft used om apell response tranneng to he wo vessels approprac for the predommaic!) shallow 
water present um the Planning Area Sprll response trams g would occur annually and mn capected 
wmvotve only a few vessets and personnel Wamercrafi m.y be used during facility development to metal! 
water collection eguypment for providing for the ea ot needs of equipment and personne! at anc hor 
facilites Thes » atercraft also may be needed on a cason to service Teper amy equipment deployed im the 
freshwater environment Watercraft would be store! or cave! pads close to deployment areas and would 
not be wm the water unless hemg deployed for a apell + apor se drvll or an actual ov! apell Due to the shor 
tome penod that amy «avercraft would he expected to » . areas where exders could he found 
(waterbodkes) and the smal! numer of we. ccraft p cennally being deployed «1s reasonable to expect that 
the effect of watercraft an edt. would be very mor 


IV.G. Mitigating Measures 


Implementation of stipulations and required operating procedures (selected and abbwey vated from the bret of 
Preferred Ahernative stipulations and required operating procedures presented om Table [1 0) of the 

IAP EIS) cowld conserve important ender habnats, the probability of desturhance or diaplacement 
of exders The two foflow ing mitigation measures are dGerevied tow ard avonding listed eders as 
much as possible with the placement of or! facuimes 


© roguure acral surveys of tec oding par & arces proposed for Gewciapmen. an. consuliaan ent 
PWS and BLM camcerning the Gemgn of structure: before appro a! of amy comatructcm of hsaed 
exders are pecsent » such aces (ROP E-! 1) 

© require Geveiopmen of an cookogacal land Classefxcatcn map for wae m smug facebmers eth Oe 
mcm of mowing the proposed lacaman of faceucs to the Chicm posmite from haba types of 
gremer umporance for bmaed eden wo those of besser omparuance (ROP E12) 


The foliow ung fous merger measure are Greed we ard praccuce of frshercn lake Ow ciling 
© micrturds ragece mesuing arcas apd human sitermence acu mes ‘eonethcicss they may benef imcd 
eden of ede habeus ccoun ethan the prescrited sethects 


erent appro al for kacawean of permancm on and gas facebtecs © then SH) feet of fib tearing 
© merteadees cx ether | (0) feet of mum fred hearmg © mcrtendees to Drone that are bhety to Caune 
murumnal empacts to wiidiefe (Sup £-2). 

© protwit permanctt ol and gas facehtecs © then wetheck somes of | mie of Inaed © mere ays 
(Sep K-1h 

© prohetet permancet ol and gas facvitocs © then. make of Geepe ater lakes © th depute greater than 
4 mcters (Sup K-25. 

© protwhe permanent on! amd gas tacitacy © then the howndary of dee Kasegalut | agoun Spec ia! 
Arca 


These three metigatcm measures arc ommended to henefn eoidiite and fremeres on gencral and we ould 
Pron ide sore hemefa to ited eden as ect! 


© require munemal facility foceprm and reduchon m an waffic (ROP E-5). 

© provide all personne! «ah mfarmanan Concerning apphcable required operating procedures and 
Stipulations and the omponance of not disturtung beotogn al resewrces haben and herd (clomes 
(ROP bik 

© = protec and gas cuplorstan act) ty m Ebon Lagoon Dease init and Admuraity Bay from 
May |S te October | 6 reguure that facrhimes menemuize rmpact: to seascmally com entrated e :idite 
whch may mctude led edger and that dary act mes are Conducted to menemize ompacts to 
seasmally concentrmed eders (Sep K 1) 


IV.H. Effects of Abandonment 


Abandonment and reclamation of satelineg feids bhkety would Come nde 6 th ahandonmen: and rec lamarncon 
of Corresponding anchor development snes Ahanduemen operations unc bude remo al of al! equipment 
cuttng well Casengs a meomem of | feet below the surface and pluggimg wells (rave! on gravel sand 
pads would nat he removed but allowed & hed naturally) (Overall shandonmen operations souk! lke 
many) veer. as revegetation and em wonmental montonng studees Camtenuc to dec ument the long term 
fect of operations ata particular ete 4 senes of permeating and mapecton acth ies are asscx waited © rth 
ahandonment procedures (Vupulanan (|) Abandonment act rhes 8 ould occur during © inter monn 
when we roads Could he Constructed to allow thr remon al of eguapment Mannonng shandonmen: © uid 
requere pervade rev rete to gather information an em ronmental parameter related to natural heddeng and 
fo document success of shandonment acvon Normally one hehoopeer sah a crew of three would \ yee 
the ertes annually for the fret S years followed by moreasing tome gaps oer the nen! |() years See syste 
would mchude s manumum of | day per view and one sien year hh would be expected that eflects from 
shandonment sowld he negligible because Oe pads would have to hen place for nearly | decades and 
orders would have relocated io more surtable adjacent habaat 


VA. Protection Recommendations 


These are addressed m Sector V D 


Cumnulatrve effects are defined m SO CFR 40) G2 (imeragenc) Coopersnan an the Endangered Species Act 
of 197). as amended)~ those effects { future Saste oF prrwate actrvimtics not imvotving Federal actrvmes 
that are reasomabty centam to accur em the achon areca of the F edera) achan subyect to consultatian ~ 


Sence 1%6$ approwematct 9 7 melhor actes of North Siane Beaufon Sea acreage have heen leased through 
42 Same sales. ox dudung many combuned sales bn the past | years the Saate has conducted |) lease sales 
om thes arca. leasing appro matcty 4S melion acres The Suate has conducted annual arcae nde sales nm the 
Beaufon Sea and on the North Slope sence 1995 The Sate proposed (January 200!) to offer wa arcaw whe 
lease sales over the next S years Fach Same Beaufort Sea offering © ill extend from Barros tw the 

( anadian border «hele cmshore sales © il! offer al! unicased Sune land: hetTw een the Arctx Natoma! 

W hdiofe Refuge and the NPR-A The most recent sales were held m October 200) 


There curronthy are 2S prodk ong on! fieids on the North Siane eth Prudhoe Ray \ Prudhoe Hay 
Kuparvt River Alpme “Vilme Poet and Endicott hewng the most productrve Alpune «hich began 
producing on the Cote Ric deta mn NODO is the Closest that ov! field mnfrastructure has approached the 
Planning Area ( urvent and 1. rematly forescesiic dev clapment i presemied m Table |) |) 


VA. Factors Potentially Affecting Eiders 


be | 99" the Alast » breeding pocwianer of Secther « exders 8 as listed as threatened hased oF the 
Comtraction the apecies bree ung range im Alaska and the resulting \uinerabelity of the remanung 
breeding papulanon te oc orne can factor mmpacting the recovery of the Alaska breeding populanon of 
“Mactier seen a. ind well understeer Thos there a related level of uncenammty of Cumulative cflects 
The Final Stefier + Eader Recovery Plan (USDOL F WS. 2002) notes the fellow img factors may he potennal 
Cawsey of dectine andor may pose potemnal threats te the papelanan predaton hunting imgestran of lead 
shown wetlands changes mm the manne em eronment that cowkd affect Mether «eden 6 land on other manne 
resewroes and expesare te or! on athe Contammant: near fish processing facilites on southwest Alaska 
Quaakenbush and Suydam (| 999) repored that neks te he ev ahuated by the SMether sender Recovery Team 
om bade home related to mcreased human settlement dreturhance on molting and sumtenng areas 
vubneratelity to onl apella and predation during the breedeng season in Apr! 00) the bader Recovery 
Team ranked tasks that eowld allow the pmonti canon of threat and obwiactes te recovery for the Steller + 
evder These tasks ell he further ranked and prortized at the fall wemer 200) meeting of the F rder 
Recovery Team Tasks that were ranked as high prorty and have relevance to the Planning Area were 
theme having to de eth (|) harvest by subsrstonce humor. (2) Continued use of lead shot and asscx vated 
acCumwianon and pervrstence on the em urammen. 1) toss of breedeng habeat due to human co pansion and 
off road vette use (4) changes in predator drstrybuteon and abundance at Barrow and |) predator Contre! 
(foxes and ravens) 


le age ame oo na 
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The Final Spectaciod Eader Recovery Plan (USDOL PWS, 1996) sues Gut “(PF jectors known w affect o 
suspected of affecting Spectacied bader survreal hawe heen sdemerfied” but clarsfied that thew reiauve 
ompartance to the deciine and the recover) of the specees arc unknown Thus there also os rclaed 
uncertainty shot Cumulatrve ompacts on the species Ff ackan grven as potcmually aflectung survival of 
spectacied exden an the hreeding grounds mchuded lead shot Comamunabon of hatwust and reimed icad cut 
(USDOL FW, 1996) concluded Gut “Threats at sca. beth known and potential, ropeeseet the gremicet 
source of uncertam®ty im undermanding the Spectacied Fader s decime © Factors green thet ponemtalhy cowld 
be adversely empacting survival at sca cluded competmon for prey (¢ ge th other sca ducks marine 
mammal and poswtty fishes) Comtarmnant accumulation harvew by humam aeay from breeding 
grounds dmcases and parannies and fishery related take due to Collmsam © ath vesech modental uke 
nets, and indyrect effects of fisheries on prey in February 200). the Esder Recovery Team prormzed 
threats and attacies to recovery for the spectacied exder The four highest port) themes that have 
relewarce to the acon arca are |) Use of lead shot and the correypandmg lead accum... re and 
Peremence m the cmv wonment 2) Increaseng predator numbers possibly duc to human © asic uw reas m 
for trappeng cflon. use of human structures by predmar. 3) Harvest of exders by subeetence hum mh lack 
of law enforcemem. and. 4) Cshing from offvhore development 


Then aycclathe mmformation imdx ates that om addvvan to rowtene annual management acon: and | arves 
actry tees on the Planmeng Area factors asscxuated «mh other past federal and past and furure Sumte proyects, 
as well as actom of nongovernmental entmes on the ACP along mgraticn routes of on eimer ranges that 
peeentially could comtribute to current and future cumulatrve eflects on thremened exders nchude 
suberstence and spor harvests (and asec iaied lead Comamemation of the exder s habaat) predation © ridfe 
research and survey actry mes proposed onl and gas exploration and development m nesting and © mtcring 
and recreatomal actrv ties Some of these proyects and actrv mes. mmchudieng those associated © rth on! and 
gas development (¢ g State lease areas on Cook Inet) aSect exders at latnudes south of the Beaufor Sea 
and cutsede the summer breeding season Several of these actry mies indr: dually or m combnaton. 
prohably affect exer populsscms as much or more than potential effects of petroteum dev chapment and 
may have comershuted umportantly to recemt declines im these populations Whele the level on sagmficance of 
Current rmpacts from most of the aforementioned factors essentially mn unknown we provide the lemaed 
information that 1s avariable m the follow mg As discussed m prey ous sechans on caploraten and 

dev chapment (and other projects and actry mes) Could result m (|) oF! or other torn polluwon effects. (2) 
additrcas! drsturhance during breeding and posthreeding permods and (|) habriat loss or degradation that 
wowld add to cumulatrve empacts on inied ders Disturbance of some mdr iduals as a result of ov! and 
gas operations «ould he expected to he unavondatle 


V.B. Cumulative Analysis 


V.8.1. Effects of Disturbance 


V8.1. Aircraft and Vesse! Disturbance 


Onl and gas de clopments mm the Planning Area are expected to he roadiess \¢ no roads Commecting an 
anchor develo ment and rts satelines to amy other ov! unfrastructure or village Thos design is lhety to 
require substantial fixed wimg aircraft, hehoopter and oocasonal harge suppor dunng penads «hen exders 
are present Any ov! develapment im adjacent portions of the NPR A lhhely would be semelar On! 
exploranon and development m State or Federal marme © aters offshore of the NPR A probably would rety 
more on helicopter and harge traffic and less on fined wing flights Much of the au waffk would acour m 
winter when ewer arc nt present (fishore development at Northstar reguered ) 480 aecrafi (all types) 
Pet © unter season exiending approximately YO Novernvher 20 Aprl on about | fights per day ( urmulative 


A Oe A AR a es ~ - mati _—— oinediianiated = amet 


en waffkx acuwry) @ the Prudee Bey aca Kuperut Bove Pom Moin yre “sortheu and Alpen fick o 
lakety to represce: Ghee grees source of Grturhemc for cade from Current) Geveiaped aca 


Regardiess of smempe w mmge efile b> adpusting roe Camumued act) othe lowe! te super 
Gevetopung ficids and future Geveiopmen on the NPR A bitchy would rosull some bow elttade Sigh 
over nestung trondrcaring sagmg of mugratmg ders The souk’ (aust addescma cnerg) use hy 
Qrturted mérviduals and possi) the Geplacemen of cader from dhe samt) of rowtunet) umed ae 
cordon The lamer eouwkd te sumular to exder reapomecs atecrved during low tewe! acral herd survey. 
when mérsdusis ether run cr uke fligte depending oe aeons and Crcumstanom =The could Cause 
Gopiacemer (f femaics © mh trends from peeterred foragig arca: during hrodrraring oF Grgiaccmen of 
apy indrv duals during preperson for mmgraem be cutreme Cases sat as a hehcopuer howermng # very 
low level ower a new. the femaie Could Must trom the nes resulting om bower praductrs ty of eggs are komt to 
predators of exposure to low temperature §=Long term. Geaplacemem (|! year on more) from the vacant) of 
heav shy used corndorn and amvbore face: cowkd reset @ fewer young pradwoed and somes ha ower 
surreal of adults and youry, For cxamepie het cgmer paprione enagectam fighits during pecan tam .cmsh 
Guapiace some exders from © then DUO SO meen of a peeieme = Although suct fight mgt acu 
frequenthy perhaps once per wert they would he mmermumen Some ides duals mgt toteraic thes bev! 
of Guaurbance and new rear they broods of forage © ther the pepeteme Cormdor Amy sax t eecraf relia’ 
Gruturhance from ace deveiapments would represen adderve cffects over cuesting loves However 
because of the relatrvety low Genesy of ined exdery nesting mm the NPR A Greturbamce resulting from 
support acraft novee and sreual presence bikchy would aflect a emall percentage of the tka! pupulatom of 
apectac ted and Saclier s exders breeding m Alaska 


Al some unbnown bevel of aercraft overflght shows open © ater areas om apring. ors powsrhie that scmme 
orders would he draplaced from then evsennal habeat Rec ause open © ater ns hemmed om apring acess to 
such areas is likely tc he more restricted than on the posthreeding pened Thos Cowld morease Competiticn 
for the ford ay aslable during the streveful pened follow img spring mmgrator and Could resell m decreased 
survival o breeding success Regenning im carty summe: nombreeding indi duals farted breeders modting 
wndry dua! . and mates could be feedeng om nearshore areas Draplacemen! during the pened cowld morvase 
the stress of preparing for rmgraton m some mdr duals and decreasing hances for sun isa! 


Any development offshore of the Planning Area cowk! use the same manne ax bing fa rites assumed in 
the proyect descripnon These would be at Barrow on (Cape Sempeon Offshore development also could he 
staged out of Prudhoe Bay © th maternals transported by vehw lem emer or harge in summer lf 
duaplacemen of evders occurs m the vicemty of vesee! transportanom cormdors. ¢ could last through an 
entire open eater season This eowkd depend on inp frequency shah ns determened by the numer of 
concurrent proyects and the stage of development Thirteen vessel round trys per surmmer from an 
equipenent source area to an NPR A staging area are forecast for amy ome dev chopment propect during the 
comstrucbon penad Supply vessets are bkety to follow established routes so the actual area drsturhed 
would he lmaed The area and potentially the numbers of undr duals affected © ould merease / 
concurrent proyects at different locations were to be developed \V esse! traffk accurs during the open © ater 
seasom and although numbers of herds draplaced Could he substantial depending upon the seascn of 
a@courrence (tens or hundreds of indrv duals partcularty during fall mgration| ahernate foraging and 
staging habaat would he avariable ae ay from probable routes: 


V.B.1b. Vehicle Disturbance 


Hesdes the reasonable and foreseeable developmen forthe Planning Ares dis ussed claew here im thes 
document there could he up to three other on field developments = rthen the range of apectac led and 
“tellers exders m the Northeast NPR A All future ov! and gas developments m the NPR A are expected to 
he wolated from existing road systems The effects of vein be traffk at developments in the Northeast 
NPR A would be srmslar to that for Plennung Area described m thes document These addinona! eflects 
would he additive eth respect to Nor’ dane eden poapulanans hut not eth reapect to indry dual eaders 
Each exder on * breeding range woule < affected by veticle traffk at ome or no developmen sme 


VBic Other Disturbance F actors 


Dita Caueed Ph laoreet thar Grow Or used athe ria ko humat peeecme of aca weed 
eden duc te oftware Comtractsan and Gulling ac tee and offvkore sagqram of Meee ec mer ool age 
ctcanap duc other Gm cepmenr hunteng @ mee) acocethie are and prodmorn streced & aces of 
urna hateeateon Three facture ary Comsaderst)) 2 ter amount of Gaarheme coued The perecme of 
vm omcaic’ hymen © het een ume? ©? onshore ae otter oo amd gm Gochapmem hurry oF 
rOCTememae AL) Gar 6 Getateng te cade, eect) Gurung newung and troadrcarag pened ( creme 
pence Confirm diet wat peewee general’) Wauecs herds te move from ter ommend ace of 
Onturham ¢ and may Gegiace Geom for acvers! hee or banger ( umulatr<« cfle of mat Gtuheme 
may aun decrcaned prodkates tar sural of young Cawneng Gecrcaned recrummen ome the popedaten, 
Tie arenes od Masa Greta tha eek mow foe were gulied from ae oftetowr predate fa lity 
unre nha depending on the tome od wear Chet Oe apd cccurred the omen caden Comal range from 
ROC OTE (Se eMMET) be very tng (of apell acourved eter staging facts of exders wore prreets @ the 
mare ce wonmen) Predatem and tumteng > humans may Cause Greet mortal, te oder Predsary 
wea hm lowe attracted te newteng areas Cowkd Clune bose of egg or vowng rangmg up & wna! new farlurr 
tow the seawem Mow sunt Grsturthem ¢ aenen uated © th Ccmmeri aa! actrs mars (en hedeng on apell renguamer | 
coms Ne Comtrade d Py eetgatemr A itheugh «on likehy that hehe, care! cfleot rewutteng from drturhencr 
eee ated © oe! and gas dev chance eculd te adder e & natural) x currng Gxtuthen there 5 ne 
Ov sdence tor sunergraem ee teh the Ccmnbenate of eflects from nmure and of dev ctapmens retaed 
factors wowid he gremer than thew adderve eflects 


VB2. Effects of Habitat Alteration 


Ponential cflech of permanent hateuat sherateem | habetar hems) om the Planmeng Area om bade theme eflects 
aww nated 8h pememtial CUMStrac tem pregects oe villages © her the Planing Arcam sagpen of of? vnure 
ont and gas leaseng om Same oF | ederal © mers outeade the NPROA If comstructom preyects supper of 
oftwhowe oo and gas actrees cour @ the Barrow Area there = the penemnal for compacts te esders from (|) 
destruction of ender haba of mee grascl mone sites are ReCe war) te SuPer RES COMStTOe prepecta (2) 
destracvier of exder haba through placementot grave! fll for Comsima teen of romds and stractures and (|) 
mmecreaseng a Cessehelty of areas Currenth umeracted by off road vcte tes and ase vated damage te ewer 
haterat The first and second pemential ompacts have heen descwssed and analy red wm Secwen IVC | a of 
thes dec ument Hons unkmown ef these actry tees wom cur the Plammeng Aree on rewnmar te offshore 
ol and gas developement and of they de cour os umknem 9 at tes come the cxient of exder habeus tha 
worked Me umpacted bo reascmaiehe to aeserme Char! (hese ates de uke place ear Barrow Seether + 
orders are bhkety te he ompacted as retarrcety hagh Comceneranams of Seether sender caccur en the Barros 
area The msues rebes amt te the therd pemential effect are (|) pementa! for tows of habeas dur te off road 
Ve te tem prey mest) oma eweithe areas dee te COmstractiom actrs mee. on the ares and (>) Comtarmenaten 
ot adit oma! order Rabetat due te depiesesen of bemd sheet en areas fires coment) amas aelatile to heemters 

( otamenater of habe due to mmtredwcten of lead shea en the cm rommen « descusaed wm Sect [) 1) > 
of thes deowmem Because fs Currenth uraneen ef am constractam act mes ell cour the Planning 
Aree due to offshore ool and gas dev cloapmen there me - vuane fy pementual ompects te ower haba 
1 CoMstrecten actrees: de accer Comueiiaten © ah ' cow and wmpacts te ewer habagt © fi 
be ackireseed at thar forme 


There ahs pemertial bor emp ts to esdker habetat dur te term 9) habwia alteratcm cesetiong foe the 
whee stated potential dey chagemers actry raes on Oe Plamneng Aree These cmpects may om ede drieved 
ee et dur te creme champs frome sme cere al acts tees cm pam aid renmds chest fathoms due te trefla on 
Pee Coad Pep etont emee Grfs cngundmmeni thermedkars and = ater © hdres a! & segment 
construction and mamtonance of facvhmes All of the shove empacts are drecwssed we Secman [VC |b of 
hes dem aemert Po nko nf Cometractiem acti tees that © oud resale tenqnerary habe afteratcn 
wend ecw on the Planning Area on rewpense to offehere ool and gas dev ectapeen and of they de om cur ms 
ak now nat hes terme the exter of cdkey haber (hate oerkd he oompacted Mors reascmatite to esr fhe! 
these acteoms de take place near Parroe Seether seeders are bhkety to he cmpmeted as retatrets beg 


cancemmrmpar of Sache) eden acc @ te Raves aca ff Gomettacuur ao ma Oe mw Comune 
wet tee OSS eel cx iae and ope & cede hate ol te addres? & the Ure 


VB3. Potential Additonal Cumulative Effects 


Sademmonce harvowung 6 omemated ko rome ec hundreds of qpecia ied cadets from the Alaskan Pp quiate 
aomually (58 FR T7474) Sardis caders ave alse will harwemed (USDOL PWS, DONC) tee Ghee peroemage 
of the harvew that pm taker from the Slants tereding populates © mee ica inorecaned harvew of lnnted 
exders orth the Planning Arce 6 Gmcuseed oo Sechor [0 Dewetaqpment @ te Sortheas “PR A abe 
may mecreane The acess of tami & cadens oe the area of “eget atteough some roeeder thew heer 
samed Ghat they Go nee pertcr bh Gee seme) of ow feckd Greceanmenm Programs Curvent)) are 
undere ay the FOS and the orth Signe Borough beter humen of harvew Chemare on thew fee 
agecses nae fleet te decrease the sete of morales 


There os pemeraa tor Cosdieseme of cxdiers © td etratares aid ceten bes gone cated © et oflaterr on and gas 
Qevetepmen (These pemereia coellesecme ore hades Meme ae ated et torr on! and gas deveck gene 
sor tures and eugger wer ces and cmeahorr wage fa closes ter offshore on and ga drvekapmen: 
Serctares axeen cated © th offshore on! amd ga de chaenen mn bade offsher plactorms rrtated omaherr 
papetnes herpes hehoagmers and ort apell reynemee eateroret The tem of veer © hen etlatere actry tars 
wowld have the greatew peaera! fer empacts & coders e cmskd he during Oe late sumemer tall staging perend 
whee relatrvety larpe mumniers of ender. are townd oo marene areas Migrate patie ays of eeders may 

we bake areas © here oftatere prada teem fac tees are Cometr ted remelting of pemermial few cclbensemme 
between exders and theme structures Fader. ccmshd Codiade © th eater ref reapemdeng te an oe! agell from» 
pepetne of ool prewdka ing platiorm Hebe ogmer Migtes eemsid Me necessary ko sangeet oftahere plartorrms. 
and there» pementia! for Colles hetecer ender and he ccogmers (Mffahewe ta chiters alee wemehd be 
suppemed hy barges ehah alee represent a ccdinne havard te eeders Resear Currenth = herng 
Conducted te assess the pesenial tor codbssum between herds and offehere cel prewten ong fam cheers 

(North gar devetapmen:) and te dev ete methods hye Mech Collesscms can he rede ed Sermactures assem vated 
2 td omehere sane of offehere on! dev chapenents om hedke seapmet laches Comme ns ats and pew er 
tenes and towers pepetenes and supper e atercraf memer vet tes amd amcraft The eflects of codbessams te 
evders from these structures are drcusaed wm Sector "\ of thes decument and are expected te he semelar I! 
powers tines wend he poeded mm capper ooftehke re on! ane gas devetapment they may have greater cflects 
ow exders thar thone drscussed wm Section [\ hecause these may he strung cn pete and net or pamtine 
VSM 6 Powe ‘mes serung from pedes are a known Codie hazards te herds and cowld account tor 
addmrenal mortals te cnder, Recause we de mot knew ethers on ef amy coffatewe en! prrenden omg faa vheees 
ould he Cometructed #6 Cannel asseys the pemtemtial enmpmacts of these fac rlities te ender. 1 thewe fan ote. 
are Peek on the future Commettaton eth PWS wom occu ane Mese pememioe! cmp ts womekd he addressed 


v.c. Effects of a Large Oil Spill 


V.c.1. Marine Habitats 


1 future ce! eld devetapenem were te accurm State or Federal marme eaters offshore of the Planning 
Area there eowld be some low hut pestrve prohaelery of a large oo! apell Home on mene apell were te 
ecow substantial eden losses could resell of orl were released during the summer fall seasen oe hen Mex ts 
of exders could be present The summer of exer affected potentially comld total tems te low hendreds of 
wndey duals | song average estomated ope ia led ender demsiry om the Contre! Beautor See ares (ak ulated 
from PWS survey daa and average severity of apell trapectory paths (and thes exposure of herds te orl) 6 
PWS mode! estemated an average of only te. exders would he exposed tes large apell (49!) harvets) 
wither 10) days om duty (Stet and Plame OID) However mm late Deby ome grenup of | 44 mndry duals © as 
cbwerved suggesting a potential for much hegher mertabery  Abse mes cadens ctwer ed during | WS sere! 


sarees @ OU) from Pom Rarvoe cas ecrr ka aud shong Ge morthos Plianmeng “rca boundary boo 
(ty Chat morale, resutung fom oo gms would te adder w naturel) QcourTIng mortaiey bp adden 
© Ore Cora tomer 2m) decline of per) popula @ toraging arte Command th of fom a gel & 
ary ume of wear Cowhé free? @ secondary empech at mde sflecumg predate © andor ene 
Lacome megare: ofl of so gel of shurrim anf Loess mare hates and eae quale) could ef 
code) adveract) eher mening fon anshorr fraadreang ata: & Oe mare Cm ORME of @ 
sierra 


Vvcz Terrest:iai Freshwater Habitats 


8 laps omer ge! rrtcaned during Oe stem scan oe cand: cas of Owe Plammeng Aree comid (aunt 
bmn of meitiong and Neoesdrearing coders of addmer & amelie numer of mewung cade. of 6 were & 
ome a hee) umed lake or mer eywter of (aestal hata Spells frome regeanae! papetene farther cost 
emda ied & mow wfetarie keer of coders te auee there are rrlatreety bow Genesurs ee fa 
te cat oe ee ACP the ommediak 6 mety of the parton some ha Comma’ hy orl ech 

Dev ce ureciaiie for newt ag Peoradrrarung of fwrageng Py caders (bh! cmicring fresbe mer agqua« hahasts 
com gered meme ede om hedeng ete cover defies and mearwhert marine hateiats amd reset of the death 
od eaen  comtiatwed 


v.c.3. Effects of Small Spilis 


Sonal! apelin Lamde on © ater: adbacem te the Planning Area etethey from mmferkd pgnetenes or apells of 
ce toned prewdem ts arr camected & he comtamed om gravel pad on osiands on leaned ap hertore sebutaneal 
femmes of ewders Comihd cc cur be addetew te dere! Contact seme mortal comkd result Creagh mgestean of 
comtarmenants a forage trom the Curmelatree eflects of the mumeronn emall apeis cxupected from the 
pera ot amy onl feta 


V.D. Protection Recommendations 


v0.1. North Slope Science initiative 


A North Sage Scremce beeatrer current) = hemg deveteed thar e)!! address secemer) memtarmng ond 
research needs am roms the North Siem mc tadeng the Nateamal Petretesn Reserye Siaska "hex merce 
eth State Regroma! Derecter level gusdance from the BLM FURS MMS (OS Crmtagieca! Survey Alaska 
epartenem of Fah amd Ccmrme A lanke Onepartimen of Satara Resemiries amd the Sort Shegw Pew mgh: 
we E Comsecier prevents for afl secre fa emetamtrves om hnedheng Chemie studies rriated te apmeta ted and 
Sacto s enters 


Voz Spectacied and Stetier's Eider Recovery Teams 


Tie 81 Mae repre serrtatece cnn Death ie ager tin teed amd Sarthe seeder rece ery tearm Bec cumememdiant ems 
foe PC emOr) memrring of reNeer RR dewetequed Py Meme ferry tearm arr expected to he addressed 
we rcher the North Sige Scremce beeitrce amd eof he forwarded te the North Signe Managemen: (heright 
Cepemap tow Comedie at rem 


V.D.3. Leasing Stipulations and Required Operating Procedures 
Implementation of stipulabons and required operating procedures (selected and abbreviated from the 1st of 
Preferred Alternative supulatons and required operating procedures presented in Table 1/-03 of the 
LAP/EIS) could conserve important eder habitats. decreasing the probability of disturbance or displacement 
of exders. The two following mitigstion measures are specifically directed toward avording listed esders as 
much as possible with the placement of o1! facilmes: 

© require acnal surveys of breeding pairs mm areas proposed for development, and consultation with 
FWS and BLM concerning the design of structures before approval of any construction if listed 
eiders are present in such arcas (ROP E-1 1). 

e@ require development of an ecological land classification map for use m siting facilities with the 
imtent of moving the proposed location of facilities, to the extent possible, from habstat types of 
greater imporiance for listed esders to those of lesser importance (ROP E-12). 

exders if exder habstat occurs within the prescribed setbacks 

@ restrict approval for location of permanent oi! and gas facilives within $00 feet of fish-bearing 
waterbodies or within 100 feet of non-fish-bearing waterbodies to those thet are likely to cause 
minimal impacts to wildlife (Sup. E-2). 

© prohibit permanent oil and gas facilities within setback zones of 2-! mile of listed waterways 
(Sup. K-1), 

¢ prohibit permanent oi! and gas tacilives within 4 mile of deepwater lakes with depths greater than 
4 meters (Sup. K-2), 

¢ prohibit permanent oi! and gas facilities within the boundary of the Kasegaluk Lagoon Special 
Area. 


These three mitigation measures are intended to benefit wildlife and fishenes in general, and so would 
provide some benefit to listed exders as well 
® requir? minimal facility footprint and reduction in air traffic (ROP E-5). 
@ = provid: all personnel with mformation concerning applicable required operating procedures and 
(ROP 1-1). 
¢ prohibit oii and gas exploration activity in Elson Lagoon, Dease inlet and Admuralty Bay from 
May 1|5 to October 15, require that facilities minimize impacts to seasonally concentrated wildlife, 
which may include listed exders, and that daily activities are conducted to minimize impacts to 
seasonally concentrated enders (Sup K-3). 


V.E. Summary 


The cumulative effects on spectacied and Steller's exders of future developments both onshore and offshore 
of the Planning Area and on lands to the east likely would be greater than for activities associated with the 
Preferred Alternative alone. Disturbance of some individual enders as a result of both onshore and offshore 
oul and gas operations probably are unavoidable over the long term The cumulative effects from typical 
activites associated with exploration and development of ot! and gas prospects in the Planning Area. lands 
to the east, and adjacent marine arcas may include smal! declines in local nesting or loss of smal! numbers 
of spectacied esders, and potentially Steller’s exders, through disturbance effects on survival and 


Dechives mm fitness, survival, or production of young could occur where exders are exposed frequently to 
nesting or broodrearing esders, of attract predators, could result in predation of unprotected eggs or young 
Because of smaller disturbed areas. the effects of future proyect infrastructure on exder populations. 
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although addstrve to natural effects, would be expected to be less severe than with previous arctic oul field 
developments. The frequency of such dist arbance is expected to be haghesi m the vicinity of prumary 
Speoctacied and Siciler's exders, for wmch no stansucally sagnficant population trends are apparent on 
Aiaska’s North Slope, could be show to recover from small losses or declines mm fitness or productivity No 
sugnificant overall populanon effect would be expected to result from small losses. However, recovery 
from amy shori-term losses associated with oi! and gas development could be hindered by lowered survival 
or productivity resulting from anthropogenic causes cisewhere or natural occurrences anywhere m the 
species’ range. 

Onshore spills (large ones considered unlikely) would be expected to be contained and cleaned up. 
however, a spill entering a lake could cause scene loss of broodrcaring eaders plus smalicr losses of nesung 
individuals If a large os! spill were to occur m or reach the marine environment during gh-use penods 
some, and perhaps substantial, mortality of exders would be possible. any substantial loss of exders could 
represent a2 significant population effect and an important obstacle to full population recovery Mortality 
resultung from the cumulative effects of ol and gas projects (os! spills, collisions, or mcreased predation or 
hunting) would be additive to natural mortality and would mterfere with the recovery of these species’ ACP 
populations 


VF. Conclusions 


Cumulative disturbance and mortality factors, associated with oi! and gas and other activities in the 
Planning Area and surrounding lands and waters, may cause small, local declines in numbers of nesting 
erders, or a small decrease in productivity. Spatial and temporal overlap among cumulative project 
developments could increase these effects, resulting in delayed recovery from threatened status None of 
the management or industrial activities discussed are likely to cause significant population effects 
However, although the probability of occurrence 1s low. a large oil spall that reaches marine arcas when 
flocks of exders are present could result in substantial exder mortality and mterfere with recovery of exther 
species. 


V.G. Agency Determination 


Section 7(aX2) of the Endangered Species Act of 1973, as amended, requires the action agency to msure 
any action authonzed. funded, or carned out by such agency 15 not likely to yeopardize the continued 
existence of any endangered, or threatened species, or take an action that would result in the destruction or 
adverse modification of habitat of such species. The Bureau of Land Management, with respect to 
reasonably foreseeable development scenano, presented in this document. determines its actions may have 
an affect on the threatened spectacied and Steller's exders Although a small amount of habrtat may be 
disturbed, or modified by the reasonably foreseeable development scenarvo, the Planning Arca has no 
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Appendix 11. Management Objectives and Standards 
for Designated Wild and Scenic Rivers 


The information presented here is largely excerpted from a 2002 technical report titled Wild & Scenic Rivers 
a by Jackie Diedrich of the Interagency Wild and Scenic Rivers Coordinating 


A. Summary of Wild and Scenic River Management Guidelines 


To assess the impacts of wild and scenic river designation in the Planning Area, provisions of the Wild and Scenic 
Rivers Act (WSRA) should be understood. An interagency interpretation of the WSRA completed in 1982--the 
Departments of the Interior and Agriculture Interagency Guidelines for Eligibility, Classification and 
Management of River Areas--provided the basis for the wild and scenic nvers discussion in the previous 
Northeast NPR A IAP/EIS. Since these guidelines were issued, several sections of the WSRA have been amended 
to clanfy umtent. In addition, and as a result of tigation. the courts have provided interpretation of vanous 
provisions of the WSRA. 


This appendix examines the WSRA with the goal of describing management implications of designation. All 
Federal Agencies have a legal obligation to protect the free flow. water quality. and outstandingly remarkable 
values (these characteristics are referred to collectively as “nver values”) of designated wild and scenic nvers. 
The outstandingly remarkable values for the eligible nvers are listed in Section TLC. 10 of thes LAP/EIS. Free 
flow 1s defined in the WSRA. and on the last page of this appendix Mineral leasing and development are 
allowable im scenic river segments if nver values can be protected or if pre-cxmsting nghts are cnvolved. 


B. WSRA Section 1(b) 


The purposes for which a Wild and Scemc River (WSR) 1s added to the Natonal Wild and Scenn Rivers System 


(National System) are explicnt in section 1(b) of the WSRA--specifically, to protect a nver's free-flowing 
condibon, water quality. and outstandingly remarkable values (ORV's) Sectsoms 7(a) and |0ta) of the WSRA 
refer to these collective “values” for which nvers are added to the National System 


Management implications 


Tie ORV 's for cligible rivers im the Planning Arca are listed mm Table 11-38. If any of these nvers were to be 
determined to be sustabbe for recommendation for WSR deugnaton BLM would focus on protecting the nvers 
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free-flowing condimon and water quality m addition to ts ORV's. The OR V's would be thoroughly refined im 
comprehensive river management plans. prepared after the Northwest NPR-A Record of Decision (ROD) to guide 
future management acvons and to serve as the haseline for monstomng 


C. WSRA Section 2(b) - Classification 


(1) Wild river areas. Rivers or sections of rivers that are free of impoundments and generally inaccessible 
except by wail, with essentially primitive watersheds or shorclines and unpolluted waters. These arcas 
represent vestiges of primitive Amenca. 


(2) Scenic river areas. Rivers or sections of rivers that are free of impoundments, with shorelines or 
watersheds that are still largely primitive and undeveloped. though they are accessible in places by roads. 


(3) Recreational river areas. Rivers or sections of rivers that are readily accessible by road o: railroad, that 
may have some development along thew shorelines. and that may have undergone some mmpoundment or 
diversion in the past. 


The classification system describes the type and intensity of development in existence at the date of the river's 
designation. To be “administered” in a class means defining the river's intial landscape character and establishing 
standards relative to future in-corndor land uses. For example. administering a wild river would require more 
restrictive decisions to protect the river's character than would a scenic of recreational river. 


The intent of the WSRA to preserve cach river's free-flowing condition and to protect and enhance the values for 
which it was designated applies equally to rivers in cach of the three classifications. A river's classification does 
not represent the values for which it was added to the National System. In the alternatives discussed in this 
LAP/EIS, BLM has identified the appropriate classification as “scenic” because of the level of development 
(mainly subsistence cabins and camps), although this does not mean that scenery is an ORV. In fact. none of the 
eligible rivers in the Planning Area has scenery as an ORV. 


Management Implications 


On September 19, 2000, in Wilderness Watch v. U.S. Forest Service (D. MT 2000), the U.S. District Coun for the 
Distinct of Montana found “construction of permanent resort lodges in nver corndors designated as wiid ts 
inconsistent with the Act.” This opinion is responsive to a specific set of facts on the Salmon WSR, i.c.. the 
decision of the U.S. Forest Service (USFS) to allow pre-designation hunting camps located on National Forest 
System lands and within a wild nver cormdor to be relocated and/or substantially modified under the agency's 
special-use authority The new facilities include a complex of permanent structures. The judge remanded the 
matter to the USPS to determine a remedy consistent with his opimon. 


This decision prompted BLM to identify scemic classification as the most appropnate. even though the rivers are 
generally not accessible in places by road. since existing subsistence uses require the addition, relocation and 
modification of subsistence camps and cabins 
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Fenal bmegrmed Acuvaty Plan/Envwoumental impact Suacmem. 2003 


* The BLM would use the scenic classification to provide a general framework for the type and immensity of 
land management activities that may take place im the future. 

¢ The BLM would apply the protections under Sections 7 (water resources proyects) and 10(a) (no 
degradation policy) independent of classeficavon. 


D. WSRA Sections 3(b) and 3(c) - Establishment of Boundaries and 
Classification; Public Availability 


Boundanes would be drawn during the development of comprehensiy _ resource management plans for any 
desugnated nver areas. These upland boundanes would contam a maximum of 640 acres per nver mile 
(acre/mile). This follows the precedent set m ANILCA for Alaskan wild and scemic rivers, rather than the 
320-acre/mule lama for nvers outside Alaska The 640-acre/mile limitation represents an average, and not a 


Management Implications 


¢ A bank-to-bank boundary would not be adequate. 
* BLM would use a river's ORV's as the basis for boundary establishment. 
¢ The final WSR boundary is not required to be posted or otherwise located on the ground. 


E. WSRA Section 7(a)-Restrictions on Hydroelectric and Water 
Resources Projects on Designated Rivers 


Water resources projects are defined as projects that would affect the free-flowing nature of a WSR and would 
include dams, diversions, and mprap. 


Management Implications 


1. Authority 
The Secretary of Agriculture or the Secreta: y of the Interior (or hither designee) is responsible for making 
determinations under Section 7. This authority has been delegated to the BLM Field Manager level in cach state. 


2. BLM Criteria 


The BLM would evaluate a water resources project based on its effects on the values for which a river is added to 
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the Natonal Sysicm, namely as free-flowing condmon, watcr qualsty. and ORV's The nver's claswficanon 1» not 
a factor mm thes evalusbon. 


3. Consideration of Projects 


nvers. Other Foderally-assasted waiter-resources proyects proposed to be built wathen the corndon of a dewugnaied 
nver would be evaluated for potential “direct and adverse effect” an the values for whach the nver was dewgnated 
Proposed waier resources proyects below. above, or un a stream tnibutary to a dewgnated nver are evaluated for 
thew potential to invade the designated nver area oo unrcasonably demunish the scemc, recreational. fish. or 
wildlife values of the desugnated nvet. 


F. WSRA Section 9(a)-Limitations on Mineral Entry and Development 
on Public Lands on Designated Rivers 


Management implications 


In areas where mineral activity 1s permissible, the Comprehensive River Management Plan (CRMP) should 
address “locatable,” “leasable.” and “salable” mineral materials. Locatable minerals are defined as “valuable 
mineral depowts” under the General Mining Law of 1872. as amended. and include, gold. silver. copper. and lead 
Leasable muncrals are defined by statute (¢ g . ol, gas. coal, geothermal). a lease must be ottamned from the 
Government for thew extraction. Salable mincrals are disposed of by permit and consist of common vaneties of 
sand, stone and gravel Leasable and salable mineral activities in the Planning Area are at the discretion of BLM 


The WSRA affects the development of minerals on Federal lands im several ways. 


© First, subject to valid existing rights (i... existing mining claims and mineral leases), the minerals located 
on Federal lands within the bed or banks or within 1/4 mi of the banks of any designated wild nver are 
withdrawn from all forms of appropnation under the mining laws and from the operation of the mineral 
leasing laws 

¢ Second, subject to valid existing rights (i.c.. subject to mining claims where the claimant has filed a proper 
patent apphcation and paid the required fees before the nvers designation), mining clammants may only 
obtain title to the mineral deposits and such mghts to the use of the surface and surface resources as are 
reasonably required for prospecting or mining: 

¢ Third, the WSRA requires that regulations le developed to govern mining and mineral leasing activities im 
WSR corndors. While the Secretanes of the Intenor and Agnculture have not issued these regulations. the 
BLM and USPS use their existing regulations (43 CFR 3809 and % CFR 228, respectively) to meet, to the 
extent possible, the non-degradation standard of Section 10ta) 


G. WSRA Section 10(a) - Management direction 


The Interagency Guidelines interpret Section 10(a) as a “non-degradation and enhancement policy for all 
designated river areas, regardless of classification © Exrsting uses on Federal lands may continue where they do 
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act conflact wath nver protection. Adverse effects to the valucs made capo m Sechan 1(>) of the WSRA on 
Federal and son-Federal lands must be identified nm development of the CRMP. wath appropratc straicgics 
detailed for then rewatupon To actueve a nondegradson standard. the nver-admunmicring agency mus 
document baschine resource condspoms and monitor changes to these condsons. 


Management implications 


Ths section of the WSRA 1s imerpreted as a nondegradavon and enhancement policy for all wild and scenic 
rivers, regardless of clawsficanon. The nver manager must seck to protect canting mver-related values and. to the 
greatest cxtcnt posible. enhance thow valucs 


©  —Prowide for public recreation and resource uses that do not adversely umpact or degrade the values for 
which the nver was deugnated . 

¢ Protect nvers by documenting and climinating adverse wmpacts on values (freeflow. water quality, OR V's). 
mnchudeng activities thal were accurrmg on the date of designation Enhance rivers by seeking 
Opportunities to wmprove condibons 


H. Section 10(b) - Management of WSR's in Wilderness 


Section 10(b) removes the potential for conflict regarding WSR's flowung in designated wilderness by applyyng 
the more restrictive provisions of the WSRA im any situation of conflict. Section 10(b) recognizes the importance 
of designating nver systems by removing any potential for conflict in cases of dual dewgnations. 


1. WSRA Section 11(b)(1) - Federal Assistance to Others 


This section authorizes the Secretary of the Interior, the Secretary of Agriculture, or the head of any Federal 
Agency to provide both technical (1.¢.. non-monetary) assistance and the use of Agency funds to States, the 
political subdivisions, private organizations, and individuals to “plan, protect. and manage nver resources © This 
authority apphes to proyects/activities on non-Federal lands within and proxmmate to a WSR corndor lt provides a 
mechanism to effect partnerstups for proyects/activities outside designated WSR's, yet with the potential to affect 
designated WSR values. 


Management implications 


During development of a CRMP for a designated nver, BLM would identity opportunities for specific wrtien 
cooperative agreements that could include provision of Federa! assistance to other organizations to help in 
admumstration of a WSR. 


J. WSRA Section 12(a) - Management Policies 
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The BLM must consider actoms on lands # admunmters adjacent to amy dewgnated WSR's and make 
certain such actions protect freeflow, water quality. and ORV's 

Other Federal Agencies must protect these values in actioms for which they are responuible withen and 
adjacent to a WSR corndor. 


K. WSRA Section 12(b) - Existing Rights 


*  [Evxisting rights are generally protected. 


L. WSRA Section 12(c) - Water Pollution 


Section 12(c) directs the river-administering Agency to cooperate with the U.S. Environmental Protection 
Agency (EPA) and State water-quality agencies in addressing water-quality concerns in WSR s Cooperation 
requires active participation by the river-administering Agency in evaluation of existing water quality, 
identification of limitations, and development of the often long-term strategies necessary to addrew 
water quality related problems 
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Management implications 


¢ The BLM would sect enforcement of water-quality ses Geough the EPA and Sume water quality 


agencies 
© The BLM would work om cooperaman wath the EPA and Sume water quality agencocs to extabiesh baschene 


condom. identely « ater quality related meucs and develop a strategy to umprove/protect waicr quality 


M. WSRA Section 13a) - Jurisdiction and Responsibilities of State 
with Respect to Fish and Wildlife 


Ths sectscn « larifies that whale the role of the States om management of fish and wridhfe » unaflected by the 
WSRA_ the nver admenmatcnng Agency remaim rewpomuble far evaluation of fish or eridhfe rewtaranen oF 
enhancement proyects that are also water resources progects subyect to Section 7a) of the WSRA In mow 
imtances. wach proyects would have a hencficsal effect on WSR values. however. they must be dewgned to avord 
adverse effects on free flow and other nver.clated values 


Management implications 


¢ Develop an effective partnerviny with State fish and wildlife agencies and local and tribal governments to 
achieve mutual goals om river protection 


N. Section 13(c) - Federal Reservation of Water 


This section expressly reserves the quantity of water necessary to actneve the WSRA s+ purposes. including 
protecteng the values for which a river 1 dewgnated 


1. Litigation 


The United States entitlement to a hederal reserved water nght for nvers designated under the WSRA has been 
addressed um two recent adjudications, with both findeng that the WSRA creates an express reser ation of water 
necessary to achieve the purposes of the WSRA (Memorandum Decisson Granting. in Part. and Denying. In Part. 
the Unsted States’ Motion for Summary Judgment on Reserved Water Rights Clams, Idaho Dustnct Court, 1998, 
affirmed Potlatch Corp » Unned States. Idaho Supreme Court, 2000). (in the Mater of the Relative Rights of the 
Waters of the Klamath River. Order on Motions for Ruleng on Issues and for Summary Disposition State 


of Oregon Water Resources Department Heanngs Officer Panel. ) 


Both decisions recogmze that preserving the values identified in Section |(b) of the WSRA are among the 
purposes for which «ater was reserved The decision on the Klamath Basen went on to expla that where 
Congress has not identified the values to he proaected by designation. the task of identifying the desugnated nvers 
ORV s 1s delegated to the admmunistenng agency The two decissoms diverge on the queshon of how much water to 
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wetuct the Unaed Sumes 1 catstied The idaho cow found tut Ge Linned Suam » emtaiod to Gx © menemum 
quamity necessary” to fulfill the purpomes of the WSRA wtihe the Klamath decmacm hekd that Oe (ned Sue 1» 


cutitied to the amount of water “reascmably mocewary” to acoceplesh Ge purposes of the WSRA 


2. Management implications 


© The BLM would extabindh haschne condom sdentely water quantity relmed meucs and devekop a 
wrmiegy to protect flow dependent ORV s few amy dewgnated nver 

© The BLM would be unlikely to quantify the rexerv anon of water ween wgneficant Gereats cr basen wide 
adjudhcahon The maght change if natomerde podicy © developed after further legal Clarifx atecm of the 
wmpact of thn sectean 


O. WSRA Section 13(f) - Navigable Rivers 


Secuan | \f) Notheng om thes Act shall affect canting nghts of amy State, mchudeng the nght of access. with 
respect t the beds of navigable streams tribwtanes on nvers (ar segments thereat) kacated om a natromal wild 
scoenK oF recreational river area 


Section | \f) clarifies that notheng mm the WSRA affects a Sute s nghts to navigable waterways 


State ownersiup of the underlying nverhed dors not however prec tude the river admenmtering Agen y from 
regulating uses (¢ g . private and commercial boateng) on the water Columm as Necessary to meet the purposes of 
the WSRA The need to regulate on water use mctudes providing a level of publ safety manntammeng a desired 
example. restrictions on the sumbers of private and commercial boaters. meng of use and type and wire of craft 


1. Litigation 
See United States v. Lindsey (Oth Cir. 1979) and United States v Hells Canyon Guide Service (Qh Cir 1981) 


2. Management implications 


The BLM would wort with the State to assure that the State » publ trust interest on in gabelity and the purposes 
of the WSRA are met 
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P. Section 13(g) - Easements and Rights-of-Way 


As cacmenm a ngit<cl way may te grammed exten the boundary of 2 WSR. cattyoct to Comdmam to protect 
vahuce 


Management implications 


1 The BLM would ey abuse amy Component of a progect proposal coquering an casement ar night <f way that 
1 a @ateT FeKcarce: progect under Secuan Dia) of the WSRA before further comaderatem of the 


caxcmom/nght <d wry wrthen a dewgnated WSR arca 
2 The BLM would grant an casement or nght of way wityect to the nondegradames potacy of Section a) 
and d ae m accordance wrth all laws appl abil to the areca 


Q. WSRA Section 15 - Exceptions for Alaska (Under ANILCA) 


Section 15 provides cxceptums for rrvers added to the National Sytem under the ANILCA Specefically. thc 
allow athe a reage «then the howndary nm mmcreased and hemndanes must ex. bude Lands owned by the Suse of 
Alasta on ty poditical wihdrvnwom The howndary may not surround on effectively surround priv ate Land 


R. WSRA Section 16 - Definitions 


Section 16 As esed m ts Act. the term - 


(}) “Free-flewing”, a applied to any fiver of section of a fiver, mean or floweng mm natural 
conditoe without ympoundment drvervon straghoneng mp rappeng on other of the waterway 
The cxmience. dam. 
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Appendix 12 A. Comparison of the Effectiveness of Stipulations and 
Required Operating Procedures for Alternatives A, B, and C 
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Sagnemtor 4. to Ate ates prow 2G Cowrorr™e as pruiecior abows Pw 9 Stgnasteor 4. to Afernat~wes 6 ac & > «Wane Resouces 
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Stipuiston A-} for Aternstves A and B Retueing of equoment atte SOC 0 Stipulation A-} for Aternative C Retuetng of equoment adtw S00 f of ne 
f of the actwe foc plan of any ish-Deanng esterbody anc 100 # from non actwe flood plan of any waterbody 6 profiated wath the exception of refueling 
fer-Deenng este owes 6 promidec BLM acknowtedges Ml exceptons are = motor Dowts flog! planes sk planes Smal generstors wele pumps and offer 
commonly eerrante ty etuelng motor bosts flog’ planes sk planes snail ag! equement used = COrgunCchon adh temporary actives. 

generators egie fu™mps anc offer bgt equaoment usec © COrngunChOn war 
temporary actwtes 


The proteckor offerec by Stpuishor A J Goes sof prowsle @ y protectwe benefit for Secs Estuanne Water Quality “os! Berds Marme Mammais Bownhead 
Whaies Socsccultura' Systems “ Quatity ~~ Regronal Economy 


The Denefits growxied by Stgnastion 4 | tor Afernatwes A anc 6 ae essential, Te same as Te benef prowded by Stpuiator A | for Atematwe © tor 
Pateomotogec a! Resources freshwater Quality Vegetabon Non Manne aod Manne Fist Cultural Resources Recreabon Visual Resources « — 
Coests! Zone Resources >) ‘eQurng 4 SO) * sete ater sfforcs protector by "educing The elood a jt ail enter « stream of offer waterbody 


Stgnamhor A) to Afernaiwe © prowGes 20G8o;%w@ enwronnenis protector abowe tt of Stgusatior A J tor Atiernatwes A anc 6 tor Water Resources. 
Terrestria! Maremats sore Birds Threstenes and Endangered Enters aoc Subsistence-+Harvest Patterns So cusnateor 4 6 fo Afternatwe  @gqumen a So & 
seme to af Out erxterts tue ad hemes storage efec? "educes he Meetocct of apis ertenng 4 ate Or we ff reauces Me potert of Narreng oF filly 
torage tet etec? aout benefit he Oreedrng success of fer este Des Such 2s CONS TeTganSers anc terns anc Tweastenec anc endangers< eders The 
protechor (© sufustense sources « terete b Me subecience Nuntng anc gathernc actwies 
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Final imegrated Activity Plan Environmental impact Statement, 2003 


Stipulation B-1 Anernatives Aand 6 Water witwraewe! 6 10! allo wed Guring = Stipulation B-1 for Alternative C Water windrawal trom nvers anc streams 


weter from lakes tess than 7 fi (2 1 ™) deep unless he waterbody lac <s 2 Guring winter s profibied Water withdrawal 6 lnited to 15% of the underce 
conmecton with and « not sutyect to seasonai flooding by a fish-bear..9 water volume in any fish-Deanng lake 

stream The AO may aufoorve water wiihdrawels from any lakes creeks or 

nwers ¢ the proponent Gemonstrates fat the location and volume of water After consultation with the appropnate Federal. State. and NSB regulatory and 
eirdrend dose act endange: sevidert Gash papiatons resource agencies the AO may authorize withdranais from any lake f the 


proponent demonstrates that no fish exist m the lake 


A water monmonng plan wil be required to assess Grawdown and water quality 
Changes before during and after pumping any fish-beanng lakes 


The protectwe measure offered by Stqutation B | does not prove any protective benefit for Soils, Vegetation. Marine Fish. Birds, Marine Mammais. 
Bowhead Whaies Threatened and Endangered Eiders Recreation Visual Resources Environmental Justice A Quality © the Regional! Economy 


Both stpwiahons prowde some non specific benefits to Coastal Zone Resources 


The benefits proved by Stipulation 8 | for Aftiernatves A and B are essentially the same as the benefit proved by Stipulation B | for Atlernatrve C for 
Paleontological Resources Cultural Resources Water Resources Freshwater Quality Terrestrial Mammais anc Coasta! Zone Resources by Wwting Ihe 
amount of water that can be sihdrawn from lates dunng the winter The requirement to only remove 15% of the under ce water volume a8 required mm fish. 
beanng anes by ADF AG and ADNR os lacting i both stipulations 


Stpwiaton B | for Aternatve C proves additional environmental protection above that of Stipulation B | for Aternatves A and B for Non-Marine Fish 
Subsistence-Harvest Patterns. anc Socio ultural Sysiems =| proves a hugher level of protection to the fish and habdat (hat overwinter in the l@kes whch 
enhances the protection to subsustence actwities Consultaton with local regulators (North Siape Borough) «6 a benefit 
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No corresponding stipulation for Alternatives A and B Stipulation B-2 for Aternative C Compacuon of snow cover or snow rernowal 


trom fish-Dearing weterbodes shal be profibiied except a! approved je-road 
CTOSSINGS and weler puTnping stations on lakes 


The protective measure offered by Stipulation B-2 for Atternatve C does not prowde any protective benefit for Air Quality, the Economy Soits 
Estuarine Water Quality Freshwater Quality Vegetation Marine Fish mos! Birds Marine Mammais Terrestrial Mammais Whaies Threatened 
and Endangered Eiders Recreation Visual Resources Sociocultural Systems anc Environmental Justice 


Both stipulations provide some non-specific benefits for Coastal Zone Resources 


Stipulation B-2 for Atternatve C provides some environmental protection for Paleontological Resources Water Resources Non-Marine Fish some Birds 
(Loons Mergansers and Terns) Cultural Resources and Subsistence-Harvest Panerns = This stipulation irnits snow compaction or removal for all but 
wncdental travel so the likelihood of increasing freezedown during winter oF erosion Guring summer at a lake or river is greally reduced Ths 6 m agreement with 
ADF &G and ADNR Fish over-wintenng areas are betier protected with snow im place Removal of snow allows deeper fre*zedown of me and polentally stresses 
cr tals fish = Thws stipulation could affect the breeding success of fish-eating birds such as loons. mergansers. and terns The protection of fish resources provides 
entvanced protection to subsistence-harves! patierns 
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ROP C-1 for Anernatves A and B The tohowing restnchors apgy to Stpuiston C.2 tor Amernatve C The tolowing vestncions aggy & Overland 

OVEENS OWES Se wot at any SrTia Use Of heey OQUErnet cther Ove. SORT wort and any Sela Use Of heey @Quermert (citer Man 

en actus excavehons a3 pet of comsirucion) on non roaded surtaces Gurr actus excavators a8 pat of ComEtruchor) on non -roaded suttaces Gurr 

the wrte seascr me erte sesso” 

a Motorwed goundvetucte use ai be meenared et... one mie of any a Motorued ground vetucse Use eff Ge mrenared efitun one mie of ary 
raptor nest torn Apri 15 Mrough August 1S eft the exonpton fat use of raghor nest for Agri 15 feough August 'S eff the exonption fat use af 
be munerered mm the wcrity of gytaioon nests begmwng March 15 Such be muremaned om tre wcrity of gyttgioon nests begmewng March 1S Such 
use May be profiled wtitw: |) mile of actve ‘apo nests use af be profited efter | 2 mie of known ‘apior cessing sfes 

> Retueling of equipment when practical should coow af east S00 f from db Retuelng of equipment 6 promited efit: the actwe floadgian of any 
fer Dearing waterbodes and 100 § from othe waterbackes we DO) 


The protectwe measure offered by ROP C | for Aftlernatwes A and 8 and Stgwiation C 2 for Afternatwe C do not prowce any protectwe benefit for Solis. 
Estuarine Water Quality Vegetation Non Manne Fiat Marne Fish Marine Mammais Bowhead Whales Re eaton Vitual Resources Socio vitur a 


Systems Environmental Juspce A Quality » oe Regronal Economy 
Both the ROP and stipulation provede some non apectic benefits tor Coastal Zone Resources 


The benefits prowded by ROP C | for ARternatves A and B are essentally the same as the benefit prowxied by Stputato  —s_ for Aternatrve C for 
Paieontotogy a! Resources Freshwater Quality Terrestrial Mammats Cultura! Resources a> Subsistence +Harves, Patierns 


Supuiation C 2 tor Anernatve C provades additonal environmental p “chon above that of ROP C | tor Aternatves A and B tor Water Resources. Non-Marine 
Fish Birds anc Threstened and Endangered Eiders 1h ™easure does not allow refueling wttwn the floodpian of vers and lakes therefore the lmelihood of 
spills entering a lake or ‘ver @ reduced for non fish bearng waterboces Ths © Consmtent wiih agreement between BLM and the ADF AG and ADE 


Note ROP ( 1g needs to be reconcied wth Stipuiation A} ROP C | coud be more resinctve than Stipuiation C 2D tor fish bearing eaterbuces The poterithal 
for Grsturbano raptors and offer birds and tweatened exters ccourring wittwn the same area and hydrocarbon (etc | conmtarwnation of waterbirds and 
threatened exters over a relatively smal proportion of avadatbte habtat may be decreased 
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Stputeton 0-1 for Ahevsnves Aang Bf ere, Oies © shhoe une 
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Stpwistor O-' tor AMernstwe Cf geretr, O@rg ee we sree a 
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exer etory Ollie & et showed efter . mae of any fa Geary Geep ame os 
Geterrured to bem ake rome (he Cagih greater ten 4 (Metcor 'SS as 
wore Map 2 fhe fam Geary sate Oo Pe eater) & caro Pr 
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Quality » "« Regions Economy 


Narves! paterns 


The protecewe meanure offered Dy Stouator O | Gaes not prowkde amy protiectwe Genet tor Seve Estuarine Water Quettty Merme fiat Geras Marine 
Mar mais Bow ead Whales Threatened and Endangered Eiders Recreston Vitus Resources Soc uturm Systeme Eowwrornmenta Juetce Av 


Bot stiputations prove some nom apecta benefits to Coastal Zone Resources 


The benefits prowked by Stgasation D | for Aternatves A ant 8 are ensentialy the sane as the bereft prowsied by Stgxsator © | tor Aternatwe C tor 
Freshwater Quality a! Pasteontotugica! Resources by "ecucing Mme enmacts to he resauroe8 and lowering Me Methond of an of ap mactwng Shallow anes 


Stipuiate » DO | tor Atternatve C prowkies additonal enwronrnental protector abeowe that of Stgaaation D | tor Akernatwer A ant B tor Freehewster Quetity 
Vegetat on Non -Marine Fish Terrestrial Mammats Marine Mammats C: turs! Resources ov Subsistence Harvest Patterns he sermon fh 
protect ve measure © ARernatve C prowedes a tugher level of protector for walter resources Than the protectve measure © ARternatves A and 6 because he 
Ahernatve C version requires a setback tor exploratory Orilimg and therefore the Wheto’ of of apie Or cuttings oF Cherwcals erterng « iahe oF we « 
reduced Ths sm agrewment ait) ADF AG and ADEC There 6 a hugher profanity Pat cultural resources (archesctageas stes) wif be located sea fer Gearing 
‘ames than non fish hearing lakes Therefore promtsting Grilling eth . mae of an, fet Omering lakes woul’ serve to protect he Oftural esource form enpacts 
from Griling operations The extended Dufler provales a greater degree of protection to fer m the evert of a fuer ap orm the vert fat Orifieng easte 6 not 
reryected enenechately Ths measure cou) potenhaly prevent apis lm or “ear a ower or Stream form reacting fhe marine enwrorenernt! efere marme marnenas 
May be exposed to the apd) The additional protector afforded several of fhe subemstence resources provedes a haghe the lever: of protector tr sulestonce 
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Final Integrated Activity Plan/Environmental Impact Statement, 2003 


[ “Gomer Rie itaettrneess of Otitetere ane ugived Open Preceterns tr Aamir AR eC intend | 


No corresponding stipulation for Alternatives A and B. Stipulation N-2 for Alternative C. Permanent facilities such as airstrips and 
roads shail not be constructed during the exploration phase of oil and gas 


development. 


Stipulation D-2 for Alternative C does not provide any protective benefit for. Soils, Estuarine Water Quality, Freshwater Quality, Bowhead Whaies. 
Recreation, Sociocultural Systems, Environmental Justice, Air Quality, and Regional Economy. 


Stipulation D-2 for Alternative C provides environmental protection for. Paleontological Resources, Water Resources, Bi ¢s. Terrestrial Mammais. 
Threatened and Endangered Eiders, Cultural Resources. Visual Resources, Subsistence-Harvest Patterns, and Coastal Zone Resources. The removal of 
any permanent facilities such as airstrips or roads constructed for exploratory drilling, is unlikely given the difficulties and cost of remcval, should exploration 
activities not lead to development. Construction of airstrips and roads during the exploration phase would result in having permanent facilities areas that may 
never be developed. if not reclaimed, these roads and airstrips would increase recreational access to the area. in turn, this would resuft in increased harvest of 
terrestnal mammals and increased disturbance impacts. Cumulative long-term impacts could be significant. The prohibition against constructing permanent 
facilities during the exploration phase removes the remote changes of disturbing deeply burned paleontological resources and cultural resources, at least dunng the 
exploration phase. Structures alter the natural properties of the landscape. Not allowing structures during exploration will ensure that view sheds remain 
essentially natural, thereby protecting visual resources. This measure would reduce the potential for burial of a relatively small proportion of breeding and foraging 
habitats used by birds and eiders. Disturbance of birds and eiders would be avoided during the exploration phase of oil and gas development if the roads and 
airstrips were used during the summer breeding season. The protection afforded to subsistence resources would provide fewer disturbances to subsistence 


practices. 
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Stipulation E-1 for Alternative B. The following subsistence. 
Alternative A. widiife habitat. culturai/paleontological and tradibonai/cultural 
land use areas (see Map 84) are of significant concern to 
resource managers and local communites. (Resources of 
concer are listed in parentheses.) Should significant 
resources occur within these land use areas based on site 
specific investigation, additional design features or miigation 
developed through site/project specific NEPA analysis will be 
required to minimize impacts. Setbacks include the bed of 
waterbodies and are measured from the active floodplain. 


a. ikpikpuk River extending from the mouth south through 
the raptor nesting area exter ung from section 13, T7N.. 
R12W. UM, to T2N., R 12W.. UM where up to a 1 mile 
setback may be required (fish, raptors, subsistence. 
cultural, and paleontological resources). . . . etc. (See 
Table 1-02 for details) 


Stipulation E1 for Alternative C. Permanent of 
and gas facilites, including roads, airstrips. and 
pipelines, are prohibited within and adjacent to the 
waterbodies and withun the prescribed distances 
from other resources listed below (see Map 84) at 
the distances identified to protect fish and raptor 


of concern are listed in parentheses.) Setbacks 
inctude the bed of the waterbody and are measured 
from the active ficodpiain. On a case-by-case basis. 
and in consultation with appropnate Federal, State 
and NSB regulatory and resource agencies, 
essential pipeline and road crossings will be 
permitted through setbeck areas in those instances 
where no other suitable sites are available Stream 
crossings will be sited perpendicular to the main 
channel flow, lake crossings will be at the narrowest 
point. Road crossings will be prohibited in the 
setback area adjacent to the Colville River 


a. ikpikpuk River. a %-mile setback from the bank of 
the ikpikpuk River extending from the mouth 
south to the Raptor nesting area extending from 
section 13, T7N., R12W. UM, to T2N., R 12W.., 
UM where a 1 mile setback is required (fish. 
raptors, subsistence, cultural, and 
resources). .. etc. (See Tabie Ii-02 for details) 
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Final Integrated Activity Plan/Environmenia!l Impact Statement, 2003 


The protective measure offered by Stipulation E-1 for Alternatives B and C do not provide any protective benefit for Soils, Estuarine Water Quality, Marine 
Fish. Marine Mammais, Bowhead Whaies, Recreation, Visual Resources. Air Quality, and Regional Economy. 


Both stipulations provide some non-specific benefits for. Coastal Zone Resources. 


The benefits provided by Stipulation E-1 for Alternative B are essentially the same as the benefit provided by Stipulation D-1 for Alternative C for Birds and 
Threatened and Endangered Eiders. The potential for disturbance (raptors, other birds, and threatened eiders within the same area), habitat burial (other birds. 
threatened eiders), hydrocarbon contamination (waterbirds, threatened elders), and forage fish kill (fish-eating waterbirds such as loons, mergansers, and terns) 
over a relatively small proportion of available habitat would be decreased. 


Stipulation E-1 for Aftternative C provides additional environmental protection above that of Stipulation D-1 for Atternative B for Paleontological Resources. 
Water Resources. Freshwater Quality. Vegetation. Non-Marine Fish. Terrestrial Mammais. Cultural Resources. Subsistence-Harvest Patterns, 
Sociocultural Systems, and Environmental Justice. The setbacks required for permanent facilities from the floodplain of rivers and lakes, the likelihood of 
spills, thermokarst sediment erosion, or water diversions or impoundments impacting a lake or river are reduced. This is consistent with the agreement between 
BLM. ADF&G and ADNR. This measure protects channel integrity, bank stability, and riparian vegetation and reduces the likelihood that an oil spill would reach 
the protected waters. The areas in the setbacks are adjacent to rivers or lakes. This stipulation may confer more protection in riparian habitats that are important 
use areas for grizzly bears, wolverines and moose. The additional protection would be minor. Paleontological resources and cultura! resources are more likely to 
occur along the banks of waterbodies, especially lakes and rivers. The stipulation of a specified setback from such waterbodies would hel. to protect these 
resources. The stipulation also provides greater protection of subsistence resources and traditional hunting and fishing camps: theref: 2, there would be less 
disturbance to subsistence activites 


Appendix 12 A-9 


BEST COPY AVAILABLE 


: 
I 


Northwest Natonal Petroleum Reserve - Alaska 


No corresponding stipulation for Alternatives A and B. 


Stipulation E.2 for Aternative C. Permanent roads (ie. gravel, sand) 
Connecting to a road system or docks outside the Planrung Area are prohibited. 
Permanent roads necessary to connect pads within independent. remote oi 
feids are allowed but they must be designed and constructed to create minimal 
environmental impacts. Roads connecting production sites between separate oi 
fiekis may be considered. 


The protectve measure offered by Stipulaton E-2 does not provide any protective benefit for Soils, Paleontological Resources. Estuarine Water Quaiity, 
Marine Fish Marine Mammais Bowhead Whaies Cultural Resources Recreation Sociocultural Systems, Environmental Justice, Air Quality, or the 


Regional Economy. 


Stipulation E-2 for Aternative C provides environmental protection for Water Resources, Freshwater Quality, Vegetation, Non-Marine Fish, Birds, Terrestria! 
Mammais, Marine Mammais, Threatened ain Endangered Eiders, Visual Resources, Subsistence-Harvest Patterns, and Coastal Zone Management. The 
stipulation prohibits road sysiems from connecting outside the Planning Area Thus. the likelihood of a long road that crosses numerous floodplains. rivers and 
lakes. Causing thermokarst sediment erosion, water diversions. or impoundments. is reduced The prohibition of permanent roads connecting to a road system or 
docks outside the Planning Area would be beneficial to caribou as they are sensitive to roads and traffic Having a permanent road crossing caribou habitat would 
disrupt caribou movements yearlong and ff situated in TLH insect-relief habitat (Map 91) the road could disrupt movements of caribou to and from insect-relief 
areas, potentially resulting in changes in productivity of the herd. Stipulation E-2 also states that permanent roads connecting production si‘ss between separate 
ofl fields may be considered. in general. construction of permanent roads has @ negative impact on terrestrial mammals, especially caribou. Depending upon the 
location of the fieids and the length of the permanent road, caribou movernents may be disrupted. The potential for impact would be the greatest in the TLH 
insect-relief Area (Map 91). The stipulation limits potential impacts to fish habitat from gravel extraction. disruption of natural water flow and drainage, and erosion. 
it could possibly reduce disturbance of polar bears that may den inland from the coast. Long-term structures alter the natural properties of the landscape and 
prohibiting tong-term development outside the Planning Area will help retain the essentially natural vewsheds This stipulation reduces the potential fcr bur! of a 
relatively small proportion of breeding and foraging habitats, and reduces the potential disturbance from vehicles that may use the roads during the breeding 
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Final Integrated Activity Plan/Eavionmental impact Statement, 2003 


ROP E-5 for Alternative C. Above-ground ppelines shail be eleveted at least 


ROP E-5 Alternatives A and B. Pipelines and roads shall be designed to 
facilitate caribou and subsistence user passage 5 f{ as measured from the ground to the bofiom of the pipe. except where the 
pipeline intersects a road. pad. or 8 ramp installed to facilitate wikdiiie passage 
and subsistence passage and access. 


Lessees shall separate elevated pipelines from roads by a murwmum of 500 ff 
feasible Separating roads from pipelines may not be feasible within narrow 
land corndors between lakes and where pipe and road converge on a drill pad. 


The protective measure offered by ROP E-5 does not provide any protective benefit for Soils, Paleontological Resources, Estuarine Water Quality, 
Freshwater Quality, Vegetation, Non-Marine Fish, Marine Fish, Birds, Marine Mammais, Bowhead Whales. Threatened and Endangered Eiders, Cultural 
Resources, Recreation, Visual Resources, Sociocultural Systems, Environmental Justice, Air Quality, or the Regional Economy 


Both versions of ROP E-5 provide some non-specific benefits for Coastal Zone Resources. 


ROP E-5 for Alternative C provides additional environmental protection above that of Stipulation D-1 for Alternatives A and B for Terrestrial Mammais and 
Subsistence-Harvest Patterns. 


While moose easily cross under the TAPS. they seem to prefer pipelines that are elevated more than 5 ft Caribou need pipelines that are elevated at least 5 ft 
above ground. Elevating pipelines less than 5 fi could facilitate movement by caribou but not to the fullest extent. Extensive data exist that 5 ft is the minimum and 
this standard should be used Separating roads and pipelines also facilitates caribou crossing The greater protection for caribou would result in fewer 
disturbances to subsistence actrvites 
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Northwest Napons! Petroleum Reserve - Alaska 


ROP E-6 for Aternatives A and B. Permanent of and gas facilites upon or 
efitur, SOO f of shallow lakes streams lake becs estuanes and ther actve 
floodplain wil only be approved ff the apphcart can demonstrate to the 
satistacton of the AO that adverse impacts to fish while vegetation and the 
hydrofogic condition are mirumal Essential pipeline and roac crossings wil be 
permilfied on 8 case-by-case basis 


Stipulation E-3 for Aternative C. For hore waterbodes not insted 
Stipuiaton E-1 permanert of and gas facilibes mctuding roads arsitps and 
pipelines. are profited upon or wiitun SOO f as measured from the active 
floodplain Essenhal ppetine and roac crossings wil be permified on a case 
Dy case bass 


Vegetation. 
Justice, Air Quality, o the Reg:onal Economy 


The protective measure offered by ROP E-6 for Atternatves A and B and Stipuiatton E-3 for ARernatve C do not provide any protective benefit for Solis, 
Marine Fish. Marine Mammais. Sowhesad Whaies. Culturai Resources. Recreston Visual Resources. Sociocultural Systems. Environmental 


Both ROP E46 anc Stiputation E-4 provide some non specific benefits for Coasts! Zone Resources 


The benefits provided by ROP E 4 for Alternates 4 and B are essentally the samme as the benefis prowwied by Stipulation E -3 for Atternatve C for 
Paleontological Resources and Marine Fish by « tecting and reducing mnpacts in the floodydsins and nparian zones: 


Stipulation E-3 for ARernative C provides additions: environmental protection above that of ROP E 6 for Atternatives A and B for Water Resources Estuarine 
Water Quality Freshwater Quality Non-Marine Fis) Birds Terrestrial Marnmais Threstened and Endangered Eiders an Subsistence-Harvest 
Patterns The required setback for permanent facilities from the floodptamn of nvers and iakes reduces the likelihood of spills. thermokars! sediment erosion wate 
Giversions. oF impoundments enpacting a lake or fver This 6 in agreement with ADF AG and ADEC requirements The stipulation  sligh®y more protective of 
terrestrial mammal habitat in that ft strictly profits permanent facilites wittun 500 f of the active floodplain reducing loss and degradaton of nparan habitats 
definite setback lessens the potential for impacts to water quality fish habitat. and fish by protecting channel integrity bané stability and npanen vegetation ~ 
Of spits are less likely to reach the water The setback of permanent of and gas facies from estuanes woutd reduce the likelihood of contarwnants 

estuanes Seah aiscaneantiteUbapaan Gene tannaen teaieterdndtetnn tien, Gaenedetinamnnianeneinentes taenennalinenant ons 
potenhal contarnination © the near shore marine waters ft lessens the effects to raptors offer birds and threatened exters withwn the surrounding aree by 
reducing the potential for bunal (loss) of a relatively small proportion of available breeding 
the breeding season hydrocarbon contarmnation in case of pipeline leaks and forage fish til would be avociad | lessens disturbances to subsistence activites 
by providing greater protection of subsistence resources and traditional hunting and fisting camps 


and foraging hatiiats disturbance f roads and airstrips are used during 
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S ual integrated Actreaty Plan Eavwonmental impac: Sugtemem 2003 


ROP E-7 tor Aiterretves A and B Greve ™ure site reciamaton of be Stputstion E~< tor AMernatve C Grave ™me sles are profited elon he 
accorGance wi 8 plan approved by te AO actve foodpian of a ower seen of iske Gravel mine site eclamatior «@ be 
™ accordance ef 8 plan approved Dy the AO 


The protectve measure offered by ROP E 7 for Aternatwes A and 8 and Stouts £ 4 is Amernatwe C do not prowale any protectwe benefit for Estuarine 
Wate Quetity Vegetation Non-tManne Fish Marne Fish rds Marine Mammais. Bownhead Whaics Cufttural Resources Recreation Visuai Resources. 
Socsocultural Systems Environmenta! '-T_. Av Quality » me Regions Economy 


Boat) ROP E-7 anc stradaton E-< pn ade scone non-speciik benefs for Coastal Zone Resources 


The benefits provxied by ROP E 7 tx Aternatves A and 8 are essentially the sane as the benefit prowied by Stpuiation £ 4 for A® ~ ~we C for Sols 
‘ee weter Quality anc Subsisience Harvest Patterns Dy "sducing polenhal enpacts fren muning operations 


> tor E-4 tor Aternatve C prowwies additonal envrornme vial protection above that of ROP E 7 for AternatwesA and Bk sieontolegicel Resources. 
. «t kesources. Birds ‘errestriai Mammais "hrestened and Eigers Cultura! Resources Recreation Vi ces Subsistence 
Harves! Petterns. Socioc Mural Systems. ac Environmental Justice Stipulation requires setbacks fcr gravel mune sites hun me floodplam of nvers and 
‘ames the tkelood of fhernokars! vecement erosion eater Gvermons oF mpOoUndments enpecting a lake or vers greafy reduced Ths 5 im agreement with 
ADF AG and ADINR reguiations The measure would prevent loss and degradation of ipeanar habitat thet = enportant to grizzly bears moose and wolverine 
Reclamation of gravel mune sites does not ensure that the origina! habital wil be restored resulting in a net loss of ffs type of habtat Paleontological resources 
ard cuftural resouroes are more likely to Gcour along the banks of weterbockes especialy iahes and rivers fhe stipulation profiling gravel mune sites from the 
active floodptan of suc* waterboches “ws stipulation would Melp to protact these resources People floating overs in a Sere Preniive Motorized area expect a 
certan jew! of opportuwty Ths slipuiston reduces the likelihood of having a gravel mune within wewshed or wiltun the ver area The stipulation heips reduce 
long-term disturbances of natural vegetation and the ofernation of natural propertes of the landscape The potential for bunal (loss) of a relatively srrall praporion 
Of avaiatie breeding and loragirg habitats © ance { roads ani arsinos were used during the breeding season hydrocarbon conmtarmunation m case of 
pipetine leaks and forage fish mM would be = ted 
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Northwest National Petroleum Reserve - Alaska 


ROP £- for Alternatives A and &. Coastal facisties shall be designed, sited. 
and constructed to prevent significant changes to near shore oceanographic 


circulaticn patterns and weter-quality characteristics (e.g.. salinity, temperature. 


suspended sediments) that result in measurements exceeding water-quality 
criteria, and must maintain free passage of marine and anadromous fish. 


Stipulation E-5 for Alternative C. Causeways and docks are prohibited in river 
mouths or deltas. Artificial gravel is'ands and bottom-fouded structures are 
prohibited in river mouths or active stream channels on river deltas. except as 


suspended tediments) that result in measurements exceeding water-quality 
critena, and ust maintain free passage of marine and anadromous fish. 

A monitonng program will be required to address the objectives of water quality 
and free passage of fish Additional mitigaton shail be required where 
significant deviation from these objectives occurs. 


The protective measure offered by ROP E-8 for Alternative A and B and Stipulation E-5 for Alternative C does not provide any protective benefit for Soils, 
Vegetation. most Birds. Marine Mammais, Bowhead Whales, Recreation, Visual Resources, Sociocultura! Systems, Environmental Justice, Air Quality, 


and the Regional Economy. 


Both ROP E-8 and Stipulation E-5 provide some non-specific benefits for Coastal Zone Resources. 


The benefits provided by ROP E-8 for Alternatives A and B are essentially the same as the benefits provided by Stipulation E-5 for Alternative C for 
Paleontological Resources, Marine Fish. Terrestrial Mammais. and Cultural Resources This mitigation wouid likely benefit migratory fish like the Arctic 
cisco, since they m.grate annually along the coast in the nearshore waters. it would benefit non-migratory manne fish to a lesser degree. since they are no! as 


dependent upon neershore habitat. where oil and gas facilities may be placed. 


Stipulation E-5 for Alternative C provides additional environmental protection above that of ROP E-8 for Alternatives A and B for Water Resources, Non-Marine 


Eiders, and Subsistence-Harvest Patterns This measure prohibits causeways and permanent facilities from 


nvers and deltas, the Iikelihood of spills. thermokarst sediment erosion or water diversions or impoundments impacting a ver is greatly reduced This 1s 


consistent with ADF&G and ADNR agreements. A monito™ng program would enable the AO to verify whether 


to cwrculation patterns and water 


significan changes 
Quality are occurring. Mitigation to protect fish could then be incorporated if necessary The potential for burial (loss) of. and disturbance in, a relatively small 
proportion of available waterfow end threatened elder foraging habitat would be avoided. This measure provides greater protection of subsistence resources 


(marine fish) because of fewer disturbances to subsistence activities. 
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Final imegrated Activity Plan/Environmental impact Statement, 2003 


ROP F-1 for Alternatives A and B. Ai arcref use shall be conducted in a ROP F-1 for Alternative C Avcrafi shel marten an altitude of at juast 1 500 
manner that wil rmunenuze enpacts to wikdiife and birds f above ground level (AGL) when wittun 1/2 mile of cilflls Wentihed 2 «mor 
nesting ses from Apri 15 trough August 15 and wiltun 1/2 mile of know 
gy*taicon nest sites from March 15 to August 15. unless doing so would 
endanger human ie or viciste sate fying practoces Permifiees shall obtarn 
information from BLM necessary to plan fight routes when fights may go near 
falcon nests. 


Stipulation F-1. Aircraft shal meintain an altitude of at least 1.009 f AGL 
(except for takeoffs and landings) over caribou winter ranges from October | 
twough May 15. 


Stipulation F-2. Arcraf shal mairtan an altitude of at least 2.000 f AGL over 
the caribou insect-retie! area from June 20 through July 31. unless downg so 
would endanger human ie or violate safe fying practices 


The protective measure offered by ROP F-1. Stipulation F-1. and Stipulation F-2 does not provide arry protective Lenefit for Solis, Paleontological Resources. 
Water Resources. Estuarine Water Quality, Freshwater Quality, Vegetation. Non-Marine Fish Marine Fish Marine Mammais. Bowhead Whaies. Cultura! 
Resources, Recreation, Visuai Resources. Sociocultural Systems, Environmental Justice. Air Quality, and the Regional Economy 


ROP F-1 and both stipulations provide some non-specific benefits for Coastal Zone Resources: 


ROP F-1, Stipulation F-1. and Stipulation F-2 for Atternative C provide additional environmental protections above that of ROP F.1 for Attlernatives A and B for 
Birds. Terrestrial Mammais. Threstened and Endangered Eiders anc Subsistence-Harvest Patterns Stipulations F-1 and F-2 have specific requirements 
that wil result in fewer disturbance impacts to terrestnal mammais from aircraft use The potential for aircraft disturbance of raptors and other bid species and 
threatened eiders within the specified areas (representing for mos! species. other than raptors a relatively smal proportion of available nesting and foraging 
habitat) would be decreased Stipulation F-! applies ony to ptarmigan. ravens. or other species present in woiter The greater protection of subsistence 
resources (caribou) would resull in fewer disturbances to subsistence caribou hunt 
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Stiputation J-1 for Alternatives A and B. If necessary to construct permanent | Stipulation J-1 for Alternative C. if necessary to construct permanent 
facilites within te Colville River Special Area. all reasonable and practicable teciiibes within the Colville River Special Area. all reasonable and practicable 
efforts shal be made to locate them as Gistant from raptor nests as practical efforts shall be made to locate them as Gistant from: raptor nests as feasible, bul 
and feasible, but consistent wéih the following alteration of limited. high quailty | consistent with the following Wittun 15 miles of nest sites. alteration of lenited. 
habitat fist could significantly reduce prey availability shal be mirumzed Of tugh quailty habitat that could significantly reduce prey availability shal be 
pertoular concern are ponds lakes. weflands and npanan haotats profited Of particular concern are ponds. lakes. weflands and npenan 


The protective measu’. offered by Stipulation J-1 does not provide any protective benefit .or Soils, Paleontological Resources, Estuarine Water Quaiity. 
Vegetation, Non-Marine Fish. Marine Fish. Terrestrisi Mammais, Marine Mammais. Bowhead Whales. Cultural Resources. Recreation. Visual Resources. 
Subsistence-Harvest Patterns. Sociocultural Systems, Environmental Justice. Air Quality anc the Regional Economy 


Both stipulations provide some non-specific benefits for Coastal Zone Resources 


Stipuiation J-1 for Atternative C provides additional environmental protection above that of Stipulation J-1 for Atternatives A and B for Water Resources. 
Freshwater Quality Birds and Threatened and Endangered Eiders With the setbacks for permanent facilites from the wefland areas. rivers. and lakes the 
likelihood of spills. thermokarst sediment erosion. or water Giversions or impoundments impacting « iake or river is reduced This is consistent wih agreements 
with ADF&G and ADNR The potential for bunal (loss) or destruction of raptor hgh quality foraging habitat and breeding and foraging habitats for other bird 
species and threatened exiers (representing for species other than raptors a relatively small proportion of available habitat) is decreased 
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Final integrated Activity Plan/Envionmental impact Sustement, 2°03 


Stipulation J-2 for Atternative C. Petroleum exploration and production 
actvibes are profited wiltun 1/2 mite of ocoupned gruzly bear dens. Wentihed 
by the ADF 4G uniess sllernatve miigaton meesures are approved by the AO 
™ consultation with appropnate Federal, State and NSB regulatory and 
TeSOUTOR BQENCIeS 


substanhel protection for bears 


The protectve measure offered Dy Stipulation J-2 for Altlernatve C does not prowde any protective benefit for Solis, Paleontological Resources, Water 
Resources. Estuarine Water Quality Freshwater Quality Vegetation Non-Marine Fish Marine Fish Birds Marine Mammais Bowhead Whaies. 
Threstened and Endangered Eiders. Cultura! Resources. Recreation Visusi Resources Subsistence-+arvest Patterns Suciocultural Systems. 
Environmental Justice. Air Quality. anc the Regional Economy 


Stipulation J-2 for Alternative C provides environmental protection for Terrestrial Mammats (Grizzly Bears) cnc Coastal Zone Management for ths 
mitigation measure to be effective. ft 6 necessary to know the location of ocoupeed bear dens However ff the effort were made to locate bear dens. « would 
reduce the potenhal for dysturbance of «ibernating bears and resultant abandonment of dens and young in areas of ugher bear densibes @ coukl provide 
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Appendix 12 B. Effectiveness of Stipulations and Required Operating 
Procedures for the Preferred Alternative 
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A.' would protect weter resources end weter quailty by reducing fe potential for sok’ waste and garbage to comtavwwite surface esters 
A.1 would reduce the potenhal effects of human refuse on grizzly Dears arcic foxes and offer terrestrial mammnats 
A @ expected to reduce potential marine pollution ani effects on marine mammats and fish © te Dease intet Adrwaty Bay ares efere of 
exploration and development may ocow under the Preferred Attiernatve and prever’ ine afiraction of polar bears to camp sites fat cout resull mn 
the tatung of potar bears im human/bear interactions 
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Protect the health and safety of of feki workers and the general putt hwcid haman-comned changes in predator pupistons 
RequiremenYStandard | essees/permitiees shall prepare and mmplement a Comprehensive waste management plan for af phases of exploration 
and development inchuding serrruc actvites The plan shall be subrnifted to the AO for approval. im consultation with Federal State and North 
Stope Borough regulatory and resource agencses as appropriate (based on agency legal authority and jurisdictional reaponeiiMiity) as part of a plan 
of operations or offer seniiar permit application The plan shall consider and take mt. account the foflowing requirements 
8) Methods to evoid sftracting wildlife to food and Al tease precautions shall be taken to avon aftracting wikiiile to food and 
garbage (A current ist of approved precautions: to type of permitted use can be obtained from the AO ) 

b) (iaposal of putrescible waste Current requirements profit the buna! of garbage Lessees and permified users shal have @ erifien procedure 
to ensure that the handling and disposal of putrescibie waste wil be accomplished in a manner that prevents the affraction of wikdiiile Al putrescitte 
waste shal be incmerated beckhaeuied or composted in a manner approved by the AO Al sold waste including ncmerstor ash shal be Gaposed 
pte ap pt per. heart ehcp ee 
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, | LM osrendy requires pe Sool lau onc shige waste be 
Sotead ttn tbetienteannedman ein GP AEG end te Penden Ob and On Comeutnn Gomaain andiamensennans Oe 
pad temporary muds and audiings storage as approved by ADEC wil be afiowed as necessary to faciitzte année ryector and/or beckhas 


operators 
@ Otsposal of wastewater and Gomestk westewster BUM curven®y profits wastewste Gacherges oF Guposal of domesix eastewster mio 
bodes of fest estuarine and mane este mcuding wefan uvess auforued by he Natona Polson Oecharge Elerunaton System 


impects on sorne by preventing —-——— >, - = bed predators by c " 
ee ee ee wt could cause tox reactions © waterteds or ther prey 


A2 (a Db) woukd hep protect he area's recrestion/widerness ‘esour”es a5 wel as De users 

A2 woud provide moreased protecton for terrestres! marwnats hus lesserng enpacts lo subsistence harvest patterns 

A2 woud tent the mmpacts on wid and scenic rivers vatues by ieniting reductions = «ater Quality toss of critical winter habitat and Gecines in 
Ovtstandr qy remartatte values to fish willie and tubestence use 

A.2 woukd protect weter resources and water quality by "equating garbage wastewste and Oriliry wastes 

A-2c woud reduce the mnpacts to vegetation by reducing the probatiliity of purnpatie waste products reactwng the tundra or spreading further once 
trey reach he tute 

A2 conad lessen mmpacts t) endangered and threatened species by preventing attics! enhancement or concentration of exter predators by 
controling evaliabiity of food and garbage atso pofuton of waterbodkes by Grposal of waste materais whach could Cause tom reactions in extiers 
oF thew prey «@ profited 

Ae be te hing me rw elegy arctic foxes and offer terrestrial mammats 
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Requiremen’Standard § or of anc gas ‘elated actives a Hazardous Matenals 
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Emargency-Contingency Plan shall be prepared and 
inglenerted before transportation storage or use of fuel or hazardous substances The plan shall inctude a set of procedures to ensure prompt 
response notification and cleanup im the event of a hazardous substance spill or fweal of a release Procedures apphcabte to fuel and hazardous 
substances handing (associated wih transportation vetuctes) may consist of Best Management Practoes f approved by the AO The plan shall 


inchude a lst of resources evaiiatie for response (eg heavy-equipment operation spii-cleanup matenals or comperues) and names and phone 
numbers of Federal State and NSB contacts O'her Federal and State regulations may apply and require additional planrwng requirements Al staff 
shal be instructed regarding these procedures 
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Final Integrated Activity Plan/Environmental Impact Statement, 2003 


A-3 could reduce contamination risk to birds from accidental spills of fuel or other hazardous substances by preventing their entry into waterbodies 
and wetiands through implementation of a Hazardous-Materials Emergency-Contingency Pian. 

A-3 would reduce potential impacts to subsistence-harvest patterns by assuring prompt response to spills thus minimizing impacts to birds, 
marine mammals, fish and fish habitat resulting from fuel use, handling, and storage of fuels and hazardous materials. 

A-3 would limit the impacts that oil and gas exploration and development will have on wild and scenic river values. Without this ROP we expect 
greater impacts from spills, resulting reductions in water quality, and declines in outstandingly remarkable vaiues for fish, wildlife, and subsistence 


use. 
A-3 would protect water resources and water quality by addressing fuel and chemical storage, fuel handling, spill prevention and cleanup plans. 
A-3 would reduce the acreage of impacts to vegetation by reducing the probability of oil spilis reaching the tundra or spreading further if they reach 
the tundra and it would reduce the level of impacts by providing for better clean-up of spills. 

A-3 would help to prevent large fuel or crude oil spills, and consequently reduce the small potential for impacts to paleontological and cultural 
resources from spill clean-up. 

A-3 could lessen impacts to endangered and threatened species by reducing contamination risk to eiders from accidental spills of fuel or other 
hazardous substances by preventing entry of these substances into waterbodies and wetlands through implementation of a Hazardous-Materials 


Emergency-Contingency Pian 

A-3 would provide increased protection to freshwater fish and fish habitat during fuel use. handling, and storage. 

A-3 would reduce the potential for introducing fuel spills into environments inhabited by marine fishes. Because accidental spills occur, the 
preparation for and response thereto has the potential to greatly mitigate the magnitude of potentially adverse effects of hydrocarbon spilis on 
marine fishes. ee tee pide em: season euedpe. wy aie fda dao tala ar gpeamlammaaee acca 


Sidsdiices Vo nudiaies tes tanadl cf caninntnanin on tah. SEaiG and es enermant dete ecient suahas ond asian enlene. asa 
result of fuel, crude oil and other liquid chemical spills. Protect subsistence resources and subsistence activities. Protect public health and safety. 
Requirement/Standard: Before initiating any oil and gas or related activity or operation, including field research/surveys and/or seismic operations, 
lessces/permittees shail develop a comprehensive spill prevention and response contingency plan per 40 CFR 112 (OPA). The plan shail consider 
and take into account the following requirements: 

a) On-site clean-up materials. Sufficient oil-spill-cleanup materials (absorbents, containment devices, etc.) shall be stored at all fueling points and 
vehicie-maintenance areas and shail be carried by field crews on all overland moves, seismic work trains, and similar overland moves by heavy 


equipment. 

b) Storage Containers. Fue! and other petroleum products and other liquid chemicals shall be stored in proper containers at approved locations. 
Except during overland moves and seismic operations, fuel, other petroleum products, and other liquid chemicals designated by the AO in excess of 
1,320 gallons in storage capacity shall be stored within an impermeable lined and diked area or within approved alternate storage containers such 
as over packs, capable of containing 110 porcent of the stored volume. 
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Liner material shall be compatible with the stored product and capable of remaining impermeable Gurning typical weather 


extremes twoughout the storage period. 
Permanent fueling statons shall be lined or have impermeable protection to prevent fuel migration to the 


and spilis. 
All fuel containers. including barreis and propane tanks. shail be marked with the responsibie party's narmne. 


Act aaies camtaatnation aks toledo tacn enciinea eatin ef tank or Gandd Ghandeie Guin el end enc eahdiesty peveesina Gah enby 
into waterbodies and wetlands through implementation of a comprehensive spill prevention and response contingency pian which includes 
specifications on cleanup, materials, storage containers. and liner matenais. 

A-4 b, c, and d would greatly increase the protection of wilderness and recreation resources. This ROP would help reduce. ff not eliminste. fuel 
Spilis in pristine areas. This ROP would not unduly restrict recreationists from using the area's resources: 

A-4 would reduce impacts on subsistence-harvest patterns by reducing the potential for impacts on birds. te‘restnal mammals. fish and fish 
habRat, and marine mammais during fuel use, handling. and storage 

A-4 would limit the impacts that off and gas exploration and development will have on wild and scenic river vaiues Without this ROP we would 
expect greater impacts from spills. reductions in water quality, loss of critica’ winter habitat, and declines in outstakungly remarkable values for fish. 
wildlife, and subsistence use 

A-4 would protect water resources and water quality by regulating fue! and chemical storage fuel handling. spill prevention and Cleanup plans. 
A-4e-e would reduce the acreage of impacts to vegetation by reducing the probability of ofl spilis reaching the tundra or spreading further if they 
reach the tundra and would reduce the level of impacts to vegetation, if not the areal extent of impacts, by providing better clean-up of spilis. 

A-4 b,c, d, and f would help to prevent large fuel or crude oil spills, and consequently reduce the smail potential for impacts to paleontological and 
cultural resources from spill Cleanup. 
A-4 could reduce impacts to endangered and threatened species by preveriting entry of fuel or liquid Chemicals into waterbodies and wetlands 
thus reducing contamination risk to eiders from accidental spilis of these substances during oi! and gas activities. 

A-4 would provide increased protection to fish and fish habitat during fuel use, handling and storage 

A-4 would reduce the potential for introducing fuel and oil spills into environments inhabited by marine fishes Because accidental spills occur, the 
preparation for, and response thereof, has the potential to greatly mitigate the magnitude of potentially adverse effects of hydrocarbon spills on 
marine fishes. Hence, this ROP may reduce the number of individual fishes impacted by a spill and the intensity of lethal and sub lethal exposure. 
A-4 would reduce the potential effects of spills and human refuse on grizzly bears, arctic foxes, and other terrestrial mammais 
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O murwmize the t of contaminants from refueling operations on and the envio: ment 
Requirement/Standard: Retusiing of equipment within 500 ft of the active flood plain of any fish-beanng water body and 100 ft from non-fish- 
bearing water bodies is prohibiied Small caches (up to 210 gaiions) for motorboats float planes. ski planes. and small equipment. e.g portable 
generators and water pumps. wil be permified The AO may allow storage and operations st areas Closer than the stated distances # property 


. 
_—_ Ae —A. li _— ae oe te nt ll 


Pere oe” "tek | et + tes od y ee ‘a he Tey: C4 aot pada ee oe oan ie Ss 4 ql : 


A-5 could reduce the potental mmpacts to birds by prohibiting the refueling of equipment within 500 ft of the active floc and 100 
fl of the actve floodplain of non-fish-beanng weiter bodies thus preventing spilled fuel from entering water bockes where fish prey of fish-eating birds 
(@.g. loons. mergansers. terns) or individual weter birds could become contaminated and die (adverse’, afiacting the breeding success of these 
water bird speces) 

A-5S would greatly increase the protection of wilderness and recreation resources and benefil the recreation/wikderness resources and users of the 
area This ROP would help reduce. # not eliminate. the possibilities of larger fuel spilis in pristine areas. or areas that can ill afford any type of fuel 
spl. This ROP would not unduly restrict recreationists. 

A-5 would reduce impacts on subsistence-harvest patterns by providing greater protection for terrestnal mammals. fish and fish habitat and birds 
Guring fuel use, handling. near rivers and lakes. 

A-5 lumits the impacts that oll and gas exploration and development will have on wild and scenic river values Without this ROP we expect greater 
impacts from spills. reductions in water quality. loss of critcal winter habitat, and declines in outstandingly remarkable vaiues for fish. wilde. and 
subsistence use 

A-5 would protect water resources and water quality by restncting fue! handling near lakes and nvers. 

A-5 could reduce impacts to endangered and threatened species by preventing spilled fuel from reaching waterbodies where individual eders 
(including nesting or brood-rearing elders occupying adjacent habitats) could become contaminated and die or if not lethal could adversely affect 
breeding success 


A-5 would provide increased protection to freshwater fish and fish habitat during fuel use. handling, and storage 
A-5 would reduce the potential for introducing fuel spills into environments inhabited by marine fishes This ROP may reduce the number of 
individual fishes impacted by a spill and the intensity of lethal and sublethal exposure 
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Dbjective: MV the impact on fish. wildlife and the environment from contaminants associated with the Grilling process. 
Standard/Requirement: Surface discharge of reserve-pit fluids is prohibited unless authorized by applicable NPDES ADEC. and NSB permits (as 
2propniate re Iprovec DO’ J. 
patterns by regulating the discharge of reserve pit fluids anc thus minimizing impacts to 


Sperating Procedures for the Preferred Alternative (continued 
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Sbject > munis gy qe eee $s recovered Guring the development phase on diffe. and 
the environment 

Requirement/Standard: Procedures for the disposal of produced fluids shall meet the following requirements. 

2) in upland areas. including wetlands. disposal will be by subsurface-disposal techniques The AO may permit alternate disposal methods ff the 
lessee Gemnonstrates that subsurface Gisposal is not feasible or prudent and the alternative method wil not resull in adverse environmental effects. 
b) in manne weters. approval of discharges by the AO will be based on a case-by-case review of environmental factors and consistency with the 
conditions of an NPDES permit, Discharge of produced fluids will be profibited at locations where currents and weter Gepths. in combination with 
a ee ee ee ee 


ies, PAAR 4 oo MRS TS EE ite abe he 
A. Seeld codons Lapaais on eckcistense karcest pattems te retain tes Sneed pa thus minimizing impacts to and 
habitat and birds. 
A-7 would mil the impacts that ofl and gas exploration and development wil have on wild and scenic river values by regulating the disposal of 
produced fluids Without this ROP we expect greater reductions in water quailty and declines in outstandingly remarkable valves for fish. wikdiife. 
and subsistence use 
pelhcege seach vy aboe sey shpsed a eh wy Geshwater Goh hebtiet end Goh, marine Cohen, teveettet exnmmete and ceduse Ge 4 
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Dhjective: Min'muze c resulting frc Glasadiinn Uelsien lenian andl tense detien tenuis ond enaseied aaiition 
Requirement/Standard: Ol and oes lessees and their contractors end subcontractors wil, as @ pert of preparation of lease operation planning, 
prepare and implement bear-interaction plans to minimize conflicts between bears and humans These plans shail include measures to 
&) Mirwnize attraction of bears to the drill sites. 
b) Organize layout of buildings and work areas to minimize human/bear interactions 
c) Warn personne! of bears near or on drill sites and identify proper procedures to be followed 
¢) Establish procedures. i authorized, tc deter bears from the drill site 
@) Provide contingencies in the event bears do not leave the site or cannot be deterred by authorized personne! 
f) Discuss proper storage and disposal of materials that may be toxic to bears. 
in 
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A id bene ic users of the area by mirumizing ac bears to human contact 
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endl edees Lape treme Ed pecs pence? of of fish prey c bids (e.g. loons, mergensers, tems), which 
cou ' adversely affect the breeding success of these water bird species. 

8-1 wouk! reduce impacts on subsistence-harvest patterns by providing increased protection to fish and fish habitat by prohibiting water 
withdrawals from nvers and strearns” 
B-1 would preserve instream flows in eligible wild and scenic rivers and lent the mnpacts thal of and gas exploration and development would have 
on river values. Without fs restriction we would expect greater impacts from reductions in water quaility, reductions in cribcal flows. obstruction to 
fish passage. loss of critical winter habitat. and declines in outstandingly remarkable vaiues for fish wikdiile and subsistence use 
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Requirement/Standard: Water withdrawal from lakes may be authorized on a site-specific basis depending on sive. water volume. depth and fish 
population and species diversification Current water withdrawal requirements specify 

a) Water withdrawals from any fish bearing lake 7 fi or deeper shall be limited to 15 percent of the estimated free water volume located beneath ice 
b) Water withdrawals from lakes with depths between 5 and 7 ft that contain only ninespine stickleback and/or Alaska biackfish are limited to up to 
30 percent of the under-ice volume 

Cc) Water withdrawal may be authorized from any lake if the proponent demonstrates that no fish exist in the lake 

I ae ee a ee ee ee Ee Ne ee ne 


alienate ates atith chien tins ait Metta rine ort cnteta bia tehinanaiiilie 
volume. depth. and fish population and species diversification 
f) Removed ice aggregate shail be included in the 15 percent or 30 percent. whichever is the appropriate case. withdrawal limits uniess otherwise 
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wole riake stucures / fsr- one ve Operated mec  prevert fish entrapmert ets o 
h) Compaction of snow Gover a snow remows! from fishtearng weiter bockes shal be profiled except sf approved ce road COSSINg: wate 
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2 . 3 to some bird speces by preventing arte orey wy 77 
Could aOversety affect fe breeding success of These water bro speces 

B-2 would reduce enpacts on subsistence-hervest patterns by proving mcreased protection to fie and fish habtst anc by leniting eater 
wit ewes form certan lakes 
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Requirement’Standard 

a) Cross country use of heavy equprnent and sermrmc actvibes are profited with 4 Mm of ccougned gruzly bear dens clentihed by ADF 4G uriess 
m@emnabtve miigaton measures are approved by the AO in consultation wilh ADF AG 

b) Cross-country use of heavy equipment and semrn actvibes are profibied wittwn | m of known or observed polar bear Gens or seal berthwng 
pn cece ahr Fish and Widiile Service (FWS) arxiior NOAA Fisheries a3: appropriate before nihating actvihes m 


{ would qrovend come Gubsbanses ¢ + > pectic aPy dennng polar bears and sean 
C-1 would reduce inpacts on subsistence use pafierns by protecting grizzly bears and some marine mammats 
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STITT sis ciicetente chen iehentenenmendedeendataeenndtewtn Ground operations shall cease 
when the spring snowme#ll begins approximately May 5 in the foothills area where elevations reach o exceed SOO f and approxrnatety May 15 nm 
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optsimed for the AO Limited use of actors equipped wiih exie tracks or “shoes” wil 
approved undercamage 
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¢) To reduce the possiblity of ruts vetuctes shal avon using he same trais for mufipie Inps uruess /ecessiated by serous safety or superseding 
enveorenertal concern Ths prowion Goes not apply to hardened snow traits for use by low-ground-pressure vefuctes such as Rolligons 

@) The tocation of winter ce roads shal be Gesigned and located to minenaze compact. of sols and the breakage abrasion compaction or 


i Offsets may be required to avon’ using the same route of tact nm te sOsequet year 
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C-2a woukd benefit the widerness resources and users of the area by lieniing ground Gsturbance from winter use of heavy equipment and sesruc 
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C-2 wousd lent the enpacts fat of and gas exploration and development wil have on wild and scenic river values Without ths ROP we woud 
expect greater Gamage to stream banks af nver crossings and decines m outstandingly remarkable vatues for fish wikii#fe and subst ence use 
C-2 woud protect water resources and water quality by reguisting overland moves seem work ;e-road construction and offer heavy 
equernent travel during the winter to lent enpacts to water resources 

C-2 would reduce the level of enpacts to vegetation by reducing mmpacts of off-road vetuctes 

C-2a c. and e would provide protection fromm seternic and overland move activities that could potentially GrsturD the vegetative mat and impact 
and cultural resources that are near the surface 


C-2 would be beneficial to freshwater fish habitat and fish by reducing damage to strearn banks af river crossings and reducing rutting and other 
Garnage to the vegetative mat 

C-2 woutd put restrictions on the types of heavy equiprnent used and the seasons of allowable use and would be beneficaal to terrestrial mammals 
by reducing the amount of habitat disturbed during overland moves and sersrmc work Use of low. “ssure vetuctes may also reduce the mortality of 
small marnmais 
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banks 
Requirement/Standard. Snow and ce briiges shall be removed breached or 6! otted before spring breakup Ramps and bridges shall be 
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C-3 wouid limit the impacts that oil and gas exploration and development will have on wiid and scenic river values. Without this ROP, we would 


expect greater reductions in water quaiiiy, reductions in critical fiows, obstruction to fish passage and declines in outstandingly remarkable values 

for fish, wildlife, and subsistence use. 

equipment trave! during the winter. 

C-3 would protect water resources and water quality by regulating overland moves, seismic work, ice-road construction, and other heavy 

C-3 would be beneficial to freshwater fish habitat and fish by reducing stream sedimentation, maintaining water quality and maintaining natural 
pring runoff. 
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C-4 limits the impacts that oil and gas exploration and development will have on wild and scenic river values. Without this ROP we expect greater 
loss of critical winter habitat, and declines in outstandingly rernarkable values for fish and subsistence use. 
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Requirement/Standard: Exploratory drilling is prohibited in rivers and streams. as determined by the active floodplain, and fish-bearing lakes. 

capt where Rio lnseee can Comenshele n @ eie-epecite Baris Cust inpacts weuld bo aueimal or 8 te determined Giat these fo no feasible er 

alternative. 
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1 would codons Lnpasts on acbelstense-bercned otieres by pseddine bemoaned protection tor eaetti oats 

D-1 would limit the impacts that oil and gas exploration and development will have on wild and scenic river values. Without this stipulation we 

would expect a greater risk of impacts from blowouts to water quality, critical winter habitat, and declines in outstandingly remarkable values for fish, 

wildlife, and subsistence use. 

D-1 would protect water resources and water quality by prohibiting exploratory drilling in shallow lakes, streams, and floodplains. 

D-1 would reduce impacts to fish and fish habitat during oil and gas exploratory drilling. 

St wants seduce Cre potentat far demage to fhe dpasten Rabiate Cat are co important to many epeciee of temesttel mammals, incheding moces, 
‘ Disturbance ime SD ecivemies ond moves wkd efeo be reduced, 
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Sbjec O mirwruze 28 impacts from exploratory Grilling 
Requirement/Standard: Exploratory drilling shail be limited to temporary facilites such as ice pads ice roads. ice airstrips. temporary platforms. 
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>-2 could 28 the level c eflects on estuarine water quality Dy limiting exporatory Sniling io tlemoorary tacties Such as Ge Dads However 
108 islands heave been a relatively Inexpensive and common type of facility for exploration in the nearshore Beaufort Sea so ce lands rugtt be the 
main type of exploration facility thet would be used in NPR-A estuanes. even without the stipulation Therefore. the stipulation might have only @ 
saa Pate th a ky tg. ~ rere hear tort aaltepet ie cepnpaereit une sepia by wm in summary, the Stapuiaton 

probably moderate Miects of exploration facilites and long c By On uality but would not elmunate the effects 
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Sbjecti © protect subsistence use and access to badllonal eubsistence hunting and fehing areas and minimize te tnpaci of ol and ons 
activites on air, land, water. fish and wikdiife resources. 
Requirement/Standard: Ali roads musi be designed. constructed, maintained and operated to create mirumal environmental mpects and to protect 
subsistence use and access to traditional subsistence hunting and fishing areas Subject to approval by the AO. the construction. operation and 
maintenance of oll fieid roads is the responsibility of the lessee Note This provision does not appily to intercornmunity or ofher permanent roads 
GOREUETES WED putes Handy Ser Genents Cannperaten pupeses. Vile praserves Gio eppertuntiy t plan, Cosign Gnd Constull puis Cansperteton 
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E-1 would provide protection against impeding subsistence pursuits as set down in ANILCA (PL 96-487) and would also give mitigative relief for 
sociocultural impacts Specifically for subsistence. ROP E-1 protects subsistence use and access to traditional hunting and fishing areas. 
Protection of subsistence pursuits helps to guard against potential sociocultural disruptions that then fall under the purview of environmental 
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‘Objec © protect a 
Requirement/Standard: The design and location of permanent oll and gas facilites within 500 fi of fish-bearing or 100 ft of non fish-bearing 
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to those that are likely to Cause Tunimnal enpacts to wikdite 
E-2 would reduce impacts on subsistence use patterns by providing increased protection to fish and fish habitat by reducing the lkelimood of fuel 
or of Comtarninating weterboces 
E-2 would lent the impects that of and gas exploration and development wil have on wiid and scenic river values Without! tus stipulation we 
would expect yrester impacts from spills reductions in water quality and Geciines in outstandingly remarkable values for fish wikdiffe and 
subsistence use 

E-2 would protect water resources and water quality by initing certain facility structure. and gravel mine site Gesign and construction mmpacts 
nee lakes and nvers: 

E-2 would not reduce the acreage of vegetation impacted by an action. bul might shift the impacts from more valuable wetland or nparian 
vegetation types to habitats percerved as lesser im value 

E-2 would reduce impacts to endangered and threatened species by reducing the loss (burial) of wetland habitats. mnportant for breeding eers. 
by restricting approval for location of permanent of and gas facilites withwn 500 fi of fish-bearing water bodies or 100 ft of non fish-bearnng water 
bodnes to those that are likely to cause minimal enpacts to wikdiite 
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To maintain passage of marine and anadromous sh end to protect eubsistence use end eccese to badlionel subsistence hunting 


on 


3nd docks are prohibited in river mouths or deltas Antifiaal gravel wlands and bottom founded structures are 
prohibited in river mouths or active stream channels on river deltas Causeways, docks. artificial isiands. and botiom-founded structures shail be 
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impacts. as well Specifically for subsistence. ROP E-3 protects subsistence use and access to traditional |wunting and fishing areas. Protection of 
subsistence pursuits helps to guard against potential sociocultural disruptions that then fall under the pumew of environmental justice 

E-3 would limit the impacts that ofl and gas exploration and development will have on wild and scenic river values Without this stipulation we 
would expect greater impacts from spills. reductions in water quality, reductions in critical flows. obstruction to fish passage and declines in 
outstandingly remarkable vaiues for fish wildlife and subsistence use 

E-3 would protect water resources and water quality by prohibiting causeways and docks in river mouths and deltas and by setting certain design 


eerie for coveeways. Socks end other etruchwes. 


Appendix 12 B-12 i i 


BEST COPY AVAILABLE 


¥ 
a 
to 3 


llr 


~——_ ee 


-~ : a ee — _— ee 


ES wouk ooo 8 nea eosin _/ Fesresnes fs 0 


Doject a 3 leaks, the : quivenmantel Gamane ond desta pad 
ReqarenendSundaré pores asm Senge nee! Ud cproet wae os AO’ Quay Aecey Cat 


. os She Me cc a ? —— —_—___— at eee a a oo + See i. we a 
i leaks thus providing inc ection to terrestrial 
casemate, Gh end th tines ond Gunien Gametaio 
E-~< wouk emi he enpects that of and gas exploration and Gevelopment wil heve on wild and scenic river vatues Withoul hese stipuiabons. we 
would expect greater impacts from spills. and resulting reductions in weter quality outstandingly remarkable vaives for fish widiile and subsistence 


use 
E-~4 would reduce the probability of of spills thus reducing the potential for assoasted enpaects to vegetation 
E~<4 would reduce the potential for pipeline spills or blowouts Gue to manufacturing. maintenance or operation taiures Thus would reduce the 


patanties ter Ghost enartally of tarveettes cnamumate uo to tens expense end Cio contamination of pray end forage. Vere wants bo Comer epila, 
SulnG Wf less Che: . , 

; es | 
Requirement/Standard: Facilites shall be designed and located to minimize development fociprint to the maximum extent practicable considering 
rn ea See eee ee 
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“E-5 could minimize bird habitat burial and Gisturbance by requiring minimal facility footprint and reduction in av traffic 
E-5 would be effective in munimizing effects on solls by minunizing the development footprint 
E-5 would be effective in mirwnizing effects on vegetation by minimizing the development footprint 

E-5 would minimize enpacts of the development footprint so as to reduce environmental and sociocultural mmpacts it wil also reduce wnpacts to 
subsistence-harvest petterns 
E-5 would reduce impacts ‘o endangered and threatened species by requiring minwnal facility footprint which would minimize exer habitat bunal 
and disturbance 

E-5 would require the lessee to minwnize the development footprint and would be beneficial! to terrestrial wildiife in that t would reduce the amount 
of habitat lost and Gecrease disruption of caribou movernents Conversely. « would also reduce the amount of grave! habitats created that can be 
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enpacts on o resting passage - 
E-6 would imi the impacts that ol and gas exploration and development wil have on wild and scenic river values Without tus ROP we expect 
greater enpacts Gue to the obstruction to fish passage and deciines in outstandingly remarkable valves for fish and subsistence use 
E-6 could be effective in mirumizing e“lects on sols by maintaining natural Grainages that may reduce erosion 
E-4 would protect water resources anc water quaility by requiring thal weter crossings be Gesigned and constructed to maintain natural Gramage 
and to have murwnal adverse effects to natural stream flow 
=O wonts bo Senetele to Gecterater Geb habeas end Gah by coqettng Sut water ervssinge bo Cesigned and consbucted t enmee See passage 
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caribou movement and subsistence use 
Requirement/Standard: Pipelines end roads shall be designed to allow the free movement of caribou and the sate, unimpeded passage of the 
public while partoipsting in tradifonal subsistence activiies Listed below are the curren®y accepted Gesign practoes 
8) Above ground pipetines shall be elevated an average of af lees! 7 f as measured from the ground to fhe botiom of the pipeline (except where 
pipelines intersect a road. pad. in transition zones between burned and elevated pipelines or al ramps imstalied to facilitate wikdiile passage and 
subsistence passage and access) 
b) in areas where facilites or terrain may funnel caribou movement. ramps over pipelines. buned pipelines or pipelines buned under roads may be 
required by the AO after consultation with Federal. State and North Slope Boruugh regulatory and resource agencies (as appropniate-based on 
agency legal authority and jurisdictional responsibility) 
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pipelines and roads to be designed to allow the free movement of caribou and the safe and unimpeded passage of subsistence hunters: 

E-7 could increase impacts to endangered and threstened species by increasing the potential for exter collisions with pipelines by requiring that 


above ground pipelines be elevated at east 7 feet above the surface 
E-7 woukd greatly reduce impacts of of Gevelopment on caribou and other large terrestrial mammais by requiring design of roads and pipelines to 
allow for free movement of caribou Pipeline height of 7 f. and separation of roads and pipelines by 500 f would facilitate movement of TLH caribou 
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Requirement/Standard Grave! mine site design and reciamator wil bem accomtance wf 8 pian approved by the AO The pian shal consider 
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4 mpacts on subsistence- petierns by reducing the enpact of gravel muning opersuons on beds fish and fish hats 
E-8 woudd be effective in minimizing effects on sells Brough the Gesign and reciamation of mine sites thet reduce erosion and maintain naturel 


Qranages 

E48 woud lent the enpacts Me. of and gas exploration and Geveloprment wil heve on wild and scenic river values Without tus ROP we wouk 
expect grester reductions in water Quality Gecines m outstandingly renartatée waives for fish wikdilile and subsistence use 

E 8 woutd protect water resources and water quality by ieniing gravel mime site design and construction mnpacts 
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: © prevent hurmnan-caused mcreases = populations of predators aad asdieetbee 
Requiremen/Stendard. \essee shal utilize bes! avaliable technology to prevent facilites from prowkding nesting denrng or shelter sites for 
ne ne re ne ey et ee ee ee 


eatin mal enhancement of bird predators by requiring use of best 7 
facilites fromm prowkding nesting Genming or shelter sites for predators 
E-9 would provide increased protection for subsistence-harvest patterns by providing protective measures for birds: 
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arc gas tacilies Gury, tow Dy requiring Pt extenor lights be Grectec mwerd and Gownwerd 
E-10 wousd reduce impacts on eubsistence-harvest paflerns by providing protective messures tor birds 
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Syect rere Speces under the £ ses Act and mrwrure the Gmturbance of offer speces of mierest 
Gract or Wevact teraction wit: oll end que tecilien. 
Requirement/Stendaréd. in accordance ei the guidance below before f.@ approval of facility construction senna! surveys of breeding pars of he 


2) Surveys shal be conducted by the iessee tor at leas! Pree (3) years before authorization of construction ( such construction 6 witw the FwS 
Nort) Stape Exder survey aree (Map 67) and at least one (1) year outscte ust area Results of sera! surveys an’ habia! mapping may require 
meyer ye ground nest surveys Spectacted andor Stefe’s exter surveys shail be conducted following scoepted BLM protoco! Guring the second 
weet of June 

b) & apectacted arivor Stefier's exter: are Ostermimed to be present efifwn fhe proposed Gevetoprmnernt area the appkcant shal consul wih the FWS 
and BLM im the Gesign anc placement of roads and facies mm order to murwrare enpacts to nesting and eters and ther preferred 
habitats Such consuftaton shal address trong restrictions and offer temporary ‘ligating measures construction of permanent taciiibes 
placement of ffi alterston of exter habtal arcraf operators and mtroduction of hgh nome levets 

C) To reduce the possility of spectacied and/or Stefier's exters from striking above ground utility lines (power and commnurscation) such lines shat 
efther be buried im) acoess roads o suspended on verical support members to the extend practical Suppor wires associated wilh communication 
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2) Aerial surveys shal be conducted by the lessee for at least 3 years before authorization of construction of facies proposed for Geveloprnent 
which are within | m of 2 iake 25 acres oF larger in size These surveys along shoretines of large lakes shall be conducted following accepted BLM 
protocol Guring nesting im late June and during brood rearing © late August 

b) Should yeliow-bilied loons be present the design and location of faciiies must be such that disturbance 6 mnwrared Current accepted 
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subsistence-harvest 


E-11 would reduce impacts on subsistence-harvest patterns by providing protective measures for birds. 

E-11 could reduce impacts tr, endangered and threatened species by ~!nimizing the take of ESA-isted eiders by requiring aeriai surveys of 
breeding pairs in areas prorosed for development, and through consultation with FW'S and BLM concering the design of structures before approval 
of construction if listed eiders are £ HE 


important habitat types durin.) development. 

Requirement/Standard: An ecological land classification map of the development area shail be developed before approval of facility construction. 
The map will integrate geomorp: .Mogy, surface-form and vegetation at a scale, level of resolution, and level of positional accuracy adequate for 
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the AO. before 
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facilities. This would increase protection for patterns and would reduce sociocultural impacts by conserving important 
habitat types during development. 

E-12 requiring an assessment of wildlife habitat prior to development of permanent facilities would facilitate site-specific mitigation of impacts to 
terrestrial mammais and should reduce the overall impact of development. 

E-12 could mitigate impacts to birds by requiring development of an ecological land classification map for use in siting facilities. 


E-12 could conserve habitat important to endangered and threatened species by requiring development of an ecological land classification map 
for use in 9 facies. 
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Objective: To minimize the effec Sa ivee crock on oidiie't vadiionsl subsistence ectiviies end local communities. 
Requirement/Standard: The lessee shail ensure that aircraft used for permitted activities maintain altitudes according to the fotiowing guidelines. 
2) Aircraft shall maintain an altitude of at least 1,500 ft above ground level (AGL) when within % mi of cliffs identified as raptor nesting sites from 
April 15 through August 15 and within % mi of known gyrfaicon nest sites from March 15 to August 15, unless doing so would endanger human life 
or violate safe flying practices. Permittees shall obtain information from BLM necessary to plan flight routes when routes may go near faicon nests. 
b) Aircraft shali maintain an altitude of at least 1,000 ff AGL (except for takeoffs and landings) over caribou winter ranges from December 1 through 
May 1, unless doing so would endanger human life or violate safe flying practices. Caribou wintering areas will be defined annually by the AO. 

Cc) The number of takeoffs and landings to support oil and gas operations with necessary materials and supplies should be limited to the maximum 
extent possible. During the design of proposed oil and gas facilities, larger landing strips and storage areas should be considered so as to allow 
larger aircraft to be employed resulting in a fewer number of flights to the facility. 

d) Use of aircraft, especially rotary wing aircraft, near known subsistence camps and cabins or during sensitive subsistence hunting periods (spring 
goose hunting and fall caribou and moose hunting) should be kept to a minimum. 


e) Aircraft used for 5 J ac shail maintain an Je of at least 2.000 ft AGL (except for takeoffs and landings) over the Caribou Stud 
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1) Arr ta ari te oft ee 2 0008 AL ena test od over the Caribou Coastal ineect-Relie! Areas (Map 91) 
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birds by that arcraft manta an at least 1.500 8 AGL when 
macthnn Ghee tom Agd 16 Pespust 96 or cpttilons cout dia tum tanec 16-Fempust 96, 2.080 8 AGL xe Gun Costane Suaty Asse June 18-2001. 
and 2.000 f AGL over the caribou cosstal insect-rehe! areas June 15-Juty 31. and minimize the number of takeofls and landings at af arstips 
F-1 would benefit the wilderness resources and users of the ares by reducing disturbance from nose 

F-1 woukd minimize the effects of low-fying aircraft on caribou, moose. bird populations and other wikdilife and sensitive habitat areas. local 
Communities. and traditional subsisience activites. especially during sensitive subsistence hunting periods (spring goose hunting and fall moose 
hunting This would reduce impacts on subsistence harvest patterns and would reduce sociocultural mmpects 

F-1 could reduce impacts to endangered and threatened species by reducing aircraft disturbance of eders nesting in the vicinity of raptor nest 
sites. Caribou Study Aveas or insect Rete! Areas. and airstrips by requiring that aircraft maintain an altitude of at least 1500 f AGL when wittun 1/2 
mi of raptor nesting sites Apri 15-August 5 or nest sites March 15-Apri 15, 2.000 f AGL over the Caribou Study Area June 15-July31, and 
2.000 fi AGL over the Caribou Coastal insect Areas June 15-July 31. and minimize the number of takeoffs and landings at all airstrips. 
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F-1 would minwrize disturbance of terrestrial mammais. specifically caribou, by requiring minimum altitudes of 1.000 to 2.000 fi above ground level 


Requirement¥/@tanderé: Upon abandonment or expiration of the lease, af oll and ges related fecilies shel be removed and sites rehabilitated to 
@8 near the original condition as practicable, subject to the review of the AO The AO may determine that i is in the best interest of the public to 


3-1 could @ the level c ts on estuarine water quality by requiring the removal of all ofl and gas fac upon abandonment of the 
operations. this would require the removal of for example. offshore gravel isiands Gravel islands specifically would not have long-term effects. as 
Gescribed in Section 5 In contrast, long docks and causeways with inadequate breeches would probably have measurable. long-term impacts on 
hydrologic conditions, as concluded in Section 5. The removal of docks might be complicated by their connection to a road system and by their 
possible future use for non-oll activites For example, West Dock has been used by subsistence hunters and could be used for general public 
shipping So. there might be public objections to the removal of some facilities. moderating the stipulation's beneficial effects on water quality In 
surmmary. the Stipulation G-1 would probably moderate the effects of exploration facilities and long causeways on estuarine water quality, but would 


not eliminate the effects. 
G-1 would protect water resources and water quality by requiring removal and reclamation of developed sites upon field abandonment. which 
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may place by in-person meetings. 3 exchange 
appropriate to the circumstances. Consuitation does not include public mestings thet are primarily for the purpose of information distribution, uniess 
@ & explained at fe beginning of the meeting that there ss an open digiogue and that comments. concerns. or other informaiton are being actively 


Requirement/Standard: _essee/permitice shall consul Girectly with affected communibes using the following guidelines 

8) Before submitting an application to the BLM. the applicant shall consull with directly sflected subsistence communities. the North Siope Borough. 
and the NPR-A Subsistence Advisory Pane! to discuss the siting. timing and methods of proposed aperations Through this consulation, the 
applicant shall make every reasonable effort. including such mechanisms as conflict avoidance agreements and mitigating measures. to ensure that 
proposed activities will not resull in unreasonable interference with subsistence activites 
b) The applicant shall submit documentation of consultation efforts as part of its operations plan Applicants should submit the proposed pian of 
operations to provide an adequate time for review and comment by the NPR-A Subsistence Advisory Pane! and to allow tire for formal 
government-to-government consultation with Native Tribal Governments The applicant shall submit docurnentation of its consultation efforts and a 
written plan that shows how its activities. in combination with offer activities nm the area. will be scheduled and located to prevent unreasonable 
conflicts with subsistence activities Operations plans must include a discussion of the potential effects of the proposed operation. and the proposed 
operation in combination with other existing or reasonably foreseeable operations 

Cc) A subsistence pian addressing the following tems must be subrmitied 

1 A detailed description of the activity(ies) to take place (including the use of aircraft) 

2 A description of how the lessee/permitiee will minimize and/or deal with any potential impacts identified by the AO during the consultation 
process. 

3 A detailed description of the monitoring effort to take place. including process. procedures. personnel involved and points of contact both at the 
work site and in the local community 

4 Communication elements to provide information on how the applicant will keep potentially affected individuals and communites up-to-date on the 
progress of the activities and locations of possible. short-term conflicts (if any) with subsistence activities Communication methods could include 
holding community meetings. open house meetings. workshops. newsietiers. radio and television announcements. etc 

5 Procedures necessary to facilitate access by subsistence users to conduct thei activities 

6 In the event that no agreement is reached between the parties. the AO shall consull with the directly involved parties and determine which 
activites will occur, including the timeframes 

7 During development, monitoring plans must be established for new permanent facilities. including pipelines. to assess an appropriate range of 
ap pee tpn epee prapeentters barat fay tip rahendeeay9 + seule" falas The scope. 
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Requirement@tandard: tn addition to the consuitation process deccribed above tor pormilied activities, before axglying tor permits to 
conduct geophysical (sersrmc) exploration the applicant shal consul! with local communiies and residents. 

8) Because of the large land area covered by typical geophysical operations and the potential to mmpact a large number of subsistence users during 
the exploration season. the perrmifiee/operator will notify in writing all potenhally eflected long-term cabin and carp users 

b) The official recognized list of cabin and campsite users is the North Slope Borough's 2001 (or most current) inventory of cabins and campsites 
Cc) For the purpose of thus standard. potentially affected cabins and carp sites are defined as any carp or Campsite wilfun the boundary of the area 
subject to proposed geophysical exploration and/or within 1.200 fi of actual or planned travel routes used to supply the sermmnic operations while f 6 
n 


operation 
¢) A copy of the notification letter and a list of potentially affected users shall also be provided to the office of the appropriate Native Tribal 
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subsistence harvest patterns and would reduce mpacts to sociocultural systems as well as address potential environmental justice concerns 
by providing opportunities for local participation in planning and 


decision-making 
mh ees re hae ted ante cogmrenbenah cape aylew-heehionydngpepearpaalnees Without this ROP we would expect 


Requirement@tendaré: Al personnel iwolved in oll end gus end related activites chal be provided information conceming applicable stiputations. 
required operating procedures. standards. and specific types of environmental. social, traditional. and cultural concerns that relate to the region The 
lessee/permitiee shall ensure that all personne! involved in permitted activities shall attend an onentation program at least once a year The 
proposed orientation program shail be submitted to the AO for review and approval anc should 

a) Provide sufficient detail to notify personne! of applicable stipulations and required operating procedures as well as inform individuals working on 
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guidance on the preparation. production. and distribution of information cards on endangered andior Prestensd species 
Gesigned to mcrease sensiivly anc unde standing of personne! to communtiy values cusiorns and ilfestytes m areas © wtuch personne! wil 
be operating 
@) inctude information concerning avoxdance of comficts ei subsisience commercan! fistung aclvibes and pertinent mingation 


help Concening & 
stputations. and the importance of not disturbing biological resources. habitats, and bird colonies 
| 1 would reduce enpects on subsistence-use patterns and woul’ reduce cultural comficts as well as address potential environmental justice 
concerns by providing a cultural onentation program for all of and gas workers involved in NPR-A activities in order to minenize cultural and 
resource conficts with local inhabtants 
1 would reduce the enpacts inat of and gas exploration and development wil have on wild and scenic river valves Without ts ROP we would 
expect greater mnpacts on fish birds terrestrial mammais and declines im outstandingly remarkable vaiues for fish wikiiffe and subsistence use 
1 would reduce the acreage of mpacts tc vegetation by ming personne! involved in of and gas-related activites more aware of apphcabie 
Stipulations and ROP’s and thew purpose 
\-1 could reduce mnpacts to endangered «nd threatened species through helping to reduce disturbance of extiers by providing af personne! with 
eres ee eee et ee ee 
1 would reduce impacts on terrestrial marmmais by making workers more aware of the potential enpacts of thew act) dies on wikdifle Education of 


employees should reduce the potential for haransment and direct mortality of terrestrial mammais Ths ROP would reduce the likelihood of “defense 
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Y © mirwmnize the disruption of natural fic patterns and changes to weter quailty the disruption < neares resutting 
tess or change to vegetative and physical cheracteretice of toodgiain and dparten areas: Gre lone of epanring, renting of over wintering habitat ter 


fish. the loss of cultural and paleontological resources the loss of raptor habitat impacts to subsistence cabin and campsites. the disruption of 
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ert to he overs betow at the . oc DSCKS are Measured ‘ 28 Oeterrrered 
qurrent hydrology af the ime of appkcation The standard sefhect « 4 ™ and moreased to . ™ ehere subssstence cat and campsites are 
nurmnerous Along the Cotvilie Rower and 8 portion of the ixpikput @ | setback © required to protect important raptor habitat (For tocafions stong 
overs where setbect Gatances Change see Map 20 ) On 8 case-by case bess and m comsulston eft Feeders Stute and North Slope 
reguistory and resource agence (8s apprOp ats based On agency legal autorty anc jpuscichona! responsiMity) essenha ppstne anc 
CrosSiNgS perpendicular to he man Channe! wil be permified (uuiess noted offerwise) rough setbect areas The above setbacks may not be 
prectcal wn ove deftas in hese sfustoms permanent facilites shal be to witstarcd 2 200-yee flood event 
8) Cotvite Rover a ‘mm setback fom the northern bad! (or bank & there is no of the Cotville Rover extending the length of that portion of the 
Aver eittun the Planning Ares Road crossings intended to solely support of and gas ectwibes are profited Note Thus prowson dass not apply io 
tercomrnurity oF other permanent roads comstructed eifh pubic funds for general ransportation purposes Ths preserves the apporturely to plan 
Gesign and construct public transportation systems to meet the economic transportation and pubic health and safety needs of the State of Alaska 
andor comrmurihes wiitun NPR A 
bd) kpiput River 2 .-cn setback from the centertine of the Ixpikput River extending from the mouth soul? to Sec. 19. T7N. RITW. UM From Sec 
19, T7N, RI TW, UM t& Sec. 4 TIN, RIZW, UM « t-mile setbeck is required. Geginning af Sec. 4 TIN, RI2W. UM « ri setback wil be required 
Funbalant of the Kigallt Rove and Maybe Creet NOTE setback distances orty apply to the west bart where the kepiput River is he 

boundary 

C) Atqitak Rover a Sm setback from the centertine of the Aiskiat River extending from the mouth to the lkpikput River 
¢) Cupp River @ Sr setback from the centertine of the Chipp River extending from the mouth to the Ik_pikpus River 
@) Ournallt River a Som setbect from the centertine of the Ournalit River from the mouth upstream to Sec 5. TEN RI4W UM and a 
setback from Sec 5. TEN, R14W_ UM upstream to Sec 2 TSN RISW. UM 
f) Taka River a >-m setback from the centertine of the Titak&t River from the comfiuence with the papus River upstream to Sec 1 T2N. R2ZZ7W. 
OM 
Q) Kagailia Rover a ’¢-m setback from the center’ane of the Kigali Rover from the conmfivence wilh the lkpikpuk River upstream to the Planrwng Aree 


boundary 

h) Maybe Creek a@ Yr setback from the centertine of the Maybe Crees from the comfiuence with the ikpikput River upstream to Sec & T2725 ROW. 

ae 

|) Topagorus River a %<m setback from the centertine of the Topagorus River from the mouth upstream to the confluence with Ishurtas Creek A 

Yorn! setback from each benk upstream from the comfiuence with the ishuitak to Sec 3. TTN. RITW UM 

|) tehuitak Creet a 4-17 setback from the centerline of Ishuktat Creek fromm the confuence wih the Tapagorus River to Sec 24 TEN RI6W UM 

k) Meade River a % 7m setback from the centerline of the Meade River upstrearn to Sec 6 TEN R21W UM A 1/2-mile setback from each bark 

upstream from Sec 6 TEN R21W UM to the Planning Area boundary 

eee ee ae ee ae er ee ee ee ee Pe woe 36, TION, 
1ow UM 

m) Pixroka Creet a % 1m setback from the centertine of the Pikroka Creet upstream from the confluence with the Meade River to Sec 11 TEN. 
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©) wee, Rover @ Sm setact for the centertme of fhe nar Rowe for fhe mou upstrea™ to Sec 17 T'S R25 UM 
-~ eo 2 Seer setback for tre centerime of Kucteat Crmet form the comfiuence af tre ina. Rewer upstres™ to Sec 2D 71K 
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1 coma ate ragton nesting stong wateresys and ober birt CCOUD YG corndors—as wel as 
Gestructor of habitats by DrONDiNnG permanent of and gas facilites eff estatieted sefbect Fores stor betes eateresys 
K) woul! reduce moacts on subsistence-harvest patterns fy specticaly Genifying fe overs of prime enportance lb sOemtence ant defies 
seek requre < 's These setbacks protect agans! mnpeding subesience pubuaS guard agers! poterha! sociocultural Geruotons fat her 
tal under fhe punoew of eavironmestal justice 
K 1 would protect squat. floodplan and nperan areas ackacet to ovens and alflough (mgt not reds «oe lots acreage of vegetation enpacted 
Dy af acon & maght stvf he enpacts form more vatuatte wefland of "panen vegetation types to hatbliats perceive as lesser © value 
Se ee ee eee 
* | coxad reduce enpacts to endangered and threstened species Dy heng tO educe Geturbence Of extent Nesting OF COOUpDyING areas atong 
Gertie’ waterways as wel as by avo Gestruction of hatliats by profiting permanent of and gas factithes efitwr the listed setback areas 
* 1 woutd be Denefica! to both freshwater end marine fish and fish habitat by "educing the potential for accxdertal apis to enter owerne waters 
odaiaidneeniaadaseenmniniersaediimenmeaenmnanteam hen orean The setheacks aie woutd mcrease fre opportunity 
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yet rorwerrere natural fom patterns and Changes to water the late retin the 
tons oF change to vegetative and physical charectarteice of Geup water tshes, Se loss of apeuring, rearing oF over wintering habitat tor tah. Gre toss 
of cultural and paleontological resouroes mnpacts to subsmstence cabin and campsites and the Giecuption of subsstence activites 
Standard Permaner of and gas taciibes mohiding gravel pads roads arsinps and ppetines are profited on the lake oF 
tahebed and witwn . m of the ordinary hgh water mart of any deep lake as determined to be m lake zone MM 6 @ agit > 4m (Meficr 1865) On a 
case by case besa and © consutaton wih Federal State and North Siope Borough regulatory and resource agencies (as appropriate bused on 
agency legal authority and jurisdictional responsiity) essential pipeline road crossings and offer permanent facies may be permed Prough or 
i these areas where the lessee car demonstrate on a site apectic bess that pacts woul) be muna or f 6 determuned that there 6 no teantie 


hy. « « ote 2. -- 


& id recduoe mnipacts to some birds by mune rag the jose of hatiat prey beds (eg loons mergansers terns) ; 
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Northwest Nanonal Petroleum Reserve - Alaska 


K-2 would provide increased protection to eubsietence-uise patterns by protecting fish and fish habitat 
K-2 would protect weler resources and water quality by protecting aquatic and riparian areas adjacent to deep-water lakes. 
° -« e e- K-2 cowld reduce impacts to endangered and threatened species by mmimizing the ioss cf eider habitats, which could adversely affect their 


breeding success 
K-2 would be bDenefical to freshwater fish habitat and fish t 


myo for Dease inlet, Admiralty Bay, a 
stipulation language. Because of sensitive biological resources and/or subsistence concerns of Deese inlet, Admiralty Bay, Elson Lagoon, and 
inland of the Barrier islands, the standard(s) for exploration and development activities are set high with the burden of proof resting with the lessee 
to demonstrate to the AO that granting an approval is warranted. 
Objective: Protect fish and wildlife habitat, preserve air and water quality, and minimize impacts to traditional subsistence activites and historic 
travel routes on Dease iniet, Admiralty Bay, and Elson Lagoon. 
Requirement/Standard (Exploration): Oil and gas exploration operations (e.g. drilling, seismic exploration, and testing) are not allowed on Dease 
iniet, Admiralty Bay, and Elson Lagoon (including natural and barrier islands), between May 15 and October 15 of each season. Requests for 
epproval of any activities must be submitted in advance and must be accompanied by evidence and documentation that demonstrates to the 
satisfaction of the Authorized Office that the actions o, activities meets ail of the following criteria: 
@) Exploration activities will not unreasonably conflict w'th traditional subsistence uses or significantly impact seasonally concentrated fish and 
wildlife resources. 
b) There is adequate spill response capability to effectively respond during periods of broken ice and/or open water, or, the availability of alternative 
methods to prevent well blowouts during periods when adequate response capability cannot be demonstrated. Such alternative methods may 
ee eee ne ee ee ee ee eT ee 
zones. 

Cc) Reasonable efforts will be made to avoid or minimize impacts related to oll spill response activities, including vessel, aircraf', and pedestrian 
traffic will be conducted to minimize additiona ‘™pacis or further compounding of “direct spill” related impacts on area resources and subsistence 
uses. 
d) The location of exploration and related activities shall be sited so as to not pose 3 hazard to navigation by the public using high-use traditional 
subsistence-related travel routes into and through Dease iniet, Admuraity Bay and Elson Lagoon. as identified by the North Slope Borough. 
recognizing that marine and nearshore travel routes change over time, subject to shifting environmental conditions. 
e) Before conducting open water activites, the lessee shall consult with the Alaska Eskimo Whaling Commission and the North Slope Borough to 
rmununize impacts to the fall and spring subsistence whaling activities of the communities of the North Slope 
Requirement/Standard (Development): With the exception of linear features such as pipelines. no permanent ol and gas facilites are permitted 
on or under the water within % mi seaward of the shoreline (as measured from mean nigh tide) of Dease iniet, Admiralty Bay. and Elson Lagoon or 
the natural islands (excluding Barner isiands) Elsewhere. permanent facilites within Dease iniet. Admiralty Bay, and Elson Lagoon will only be 

on or under the ft can meet all the criteria. 
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and construction shall mirumize impacts to traditional subsistence uses, travel corridors. se2sonally concentrated fish and 
wikdiffe resources. 
Q) Oaitly operations! activites. inchiding ese of support vebvsies, wetercraf, and ecrafi traffic, alon@or in Combination with other pest, present. and 
reasonably foreseeable activites. shall be cor. Jucted to munurmuze impacts to traditional subsistence uses. travel corridors. and seasonally 
concentrated fish and wiidiife resources. 
h) The location of oll and gas facilities, including artificial islands. platiorms, associated pipelines. ice or other roads. bridges or causeways. shall be 
sited and constructed so as to not pose a hazard to navigation by the public using traditional high-use subsistence-reiated travel routes into and 
through Dease inlet, Admuraity Bay and Elson Lagoon as identified by the North Slope Borough. 
\) Demonstrated year-round of spill response Capability. including the capability of adequate response Guring penods of broken ice or open water. or 
the availability of alternative methods to prevent well blowouts during penods when adequate response Capability cannot be demonstrated Such 
ahernative methods may include seasonal drilling restnctions. improvements in biowout prevention technology. equipment and/or Changes in 
operational procedures. and “lop-setting” of hydrocarbon-bearing zones. 
j) Reasonable efforts will be made to avoid or minimize impects related to oll spill response activites, ..).ding vessel. aircrafi, and pedestrian traffic 
that add to impacts or further compound “direct spill” related impacts on area resources and subsisten 22 uses. 
a ky ete pares dredge lp taper epi nade ago Ay ~geamarhaegane gs aerate 
ar . ° ; See 


ca acd aac GaarbnGe Gh SUSGy GOTT Cha Bia By SHGRGAEG GA GE a WiDr WE Wea 
15-October 15, requiring adequate year-round spill response capability including during perods of broken ice or alternative methods to prevent of 
spills, requiring that facilites minimize impacts to seasonally concentrated birds, and requiring that daily activities are conducted to minimize impacts 
to seasonally concentrated birds. 
K-3 would be most effective in protecting estuarine water quality by potentially moderating the effect of exploration spills on estuarine water 
Quality As noted above, a 500- or 900-bb! spill during the open water season would form a slick and dissolve partially in the water column The 
hydrocarbon concentration might exceed the 0.015-ppm chronic criteria for up to 30 days in an area that ranges up to 70 mi” (180 km’) in size The 
stipulation could potentially moderate this effect because exploration operations mighi be limited to the solid-ice season—a period for which spill 
response tactics could recover most of the oll (US DOI, MMS. 2003 Sec. IV A.6). However, the stipulation explains also (Part. b) trat the solid-ice 
restriction would end with, in part. demonstration of “adequate spill response Capability to effectively respond during periods of broken ice and/or 
open water.” The MMS. which has approval authority on oil spill contingency plans for offshore facilities, describes the existing response 
Capabilities in the document above. noting that “offshore operators in the Beaufort Sea currently maintain spill response, containmen'!. and collection 
equipment to respond to releases the entire year’ (US DO!, MMS, 2003 Sec. [V A6 a) So, approval of spill-response capability during open-water 
and broken-ice season might occur upon initiation of NW NPR-A exploration operations. Open-water spill responses generally recover about a third 
of the spilied oil, leaving some in the water column, so approval of open-water responses could increase inadvertently the effects on water quality If 
open-water and broken-ice spill plans are not approved, the chance of estuarine spills would not be eliminated because a few operations could be 
conducted anyway. For example, the stipulation would restrict operations that are permitted, but would not apply to non-permitted operations. 
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Studing the barging < which is conducted Gunning the open-water season with US Coast Guard 

scaenie, Gertie name af Gtochaten th@ treed io anaety tated Conan oman. Gedhammanbannd caeamdenant ok taunted conten 
“adequate spill response Capability to effectively respond”. 
K-3 would reduce effects on marine mammais by not allowing of end gas exploration operations on Dease iniet, Adrmraity Bay. and Elson Lagoon 
inctuding natural and barner miands. between May 15 and October 15 of each season Ths measure would avoid disturbance of spotied seals and 
other manne mammals Gunng the open water season There would be a setback 3/4 mile from the shore and around natural islands (excluding the 
barner siands) where no development could ocour on or under the water Ths setback would include Oariock isiand in Admiralty Bay an important 
haul-out area for spotted seais Ths stipulation would minwraze Cisturbance and habitat effects on spotted seals in the Dease iniet-Admuralty Bay 
area K-3 also addresses Of spill Cleanup Capability, and of spill response activites that could help to minwruze effects on manne mammais in the 
Dease iniet-Adrmiraity Bay and Elson Lagoon areas. 

K-3 would protect subsistence resources and access in Dease iniet. Admiralty Bay. and Elson Lagoon This protection of subsistence pursuits as 
set down in ANILCA (PL 96-487) helps to guard against potential enpaects to subsistence-harvest petterns. sociocultural disruptions that then 
fall under the pummew of environmental justice 
K-3 could reduce wnpaects to endangered and threatened species by protecting exer habitats and avoiding disturbance of seasonally 
concentrated eiders by 1) prohibiting oll and gas exploration activity between May 15-October 15. 2) requiring adequate year round spill response 
Capability including during penods of broken ice or alternative methods to prevent off spills (K-3 b). requiring that facilites miruwmize impacts to 
seasonally concentrated birds (K-3 f), and requiring that daily activities are conducted to minimize impacts to seasonally concentrated eJers (K-3g) 
K-3 would prohibit ofl and gas exploration operations on Dease inlet, Admiralty Bay, and Elson Lagoon (including natural and barrier islands) 
pre ney pb een eer ype ayer cnmciphinr pater en terferarte hey sip tpn sun loam bypass 
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RequirementUStandard 

@) Aerial surveys for brant nesting colomes and brood-rearing areas shail be conducted for a minimum of 2 years before authorization of 
construction of permanent facilites Al a minimum, the survey area shail include the proposed development site(s) (ie . the footprint) and the 
surrounding emi area These surveys shall be conducted following accepted BLM protoc? 

b) Development may be prohibited or activities curtailed within % mi of all identified brant nesting colomes and brood-rearing areas Wentified during 


the 2-year survey 
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K-4 would reduce impacts to birds by reducing habitat loss or disturbance nesting end brood-eering brant by requiring pre-construction serial 
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ealicecerdellenie hehe a taaeeichenaiiiainchatanianntaiiien Go tanian eetidedian dnd neteniih outabretintings 
movement especialy Guring the insect season The study wouk' include @ minum of 3 years of current Gata on caribou movements The study 
Gesign shall be approved by the AO and should provide information necessary to Getermune facility (including pipeline) design and locaton Lessees 
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K-5 would greally reduce bul not tc impacts to : caribou. presence of fac anc 
essociated human actly wold offi reeudl in Gahabence inpacts to cartbou. Carbou Gattoution can very bom year to year depending upon many 
factors What appeers to be the best design and location based on 4 minimum of twee years of data may not hokd true over the life of the facility or 
ee 
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Ddject © minimize hindrance oF afterstion of caribou movement within caribou coastal : areas to prevent contarnination of manne 


waters. loss of mmportant bird habitat. alteration or disturbance of shoreline marshes. and impacts to subsistence resources activiles 
RequiremenVStandard. i, he Coastal Area. permanent of and gas facilibes. including gravel pads roads airstrips and pipelines stablshed to 
support exploration and development activites shall be located at least %. m inland from the coastline to the extent practicalle Where. as a result 
of technological limitations. economics. logistics. or other factors. a facility must be located within % mi iniand of the coastline. the practicality of 
locating the facility at previously ocoupied sites such as the former Cape Simpson Peard Bay or Wainwright DE W-4ine sites shall be consxiered 
Use of existing sites within % m of the coastline shall also be acceptable where it is demonstrated that use of such sites will reduce wnpacts to 
SRSEIES GF CERIO ND CERREIINY GOED All lessees/permitiees involved in activites in the mmmediate area must coordinate use of 


would nol reduce fhe screage ¢ vegetation bnpacted by on ection. bul might Spe Unsasis Gass cause vale acleen arden 
vegetation types to habitats perceived as lesser in valve 

K-6 would require permanent off and gas facilities to be located 3/4 mi inland from the coastline to the extent practicable This stipulation would 
thereby reduce the potential for accidental spills to enter coastai/marine waters where marine fishes might be impacted They would increase the 
opportunity for ofl spill response and Cleanup well before they enter either riverine or coastai/marine fish habitats consequently they reduce the 
potential for a spill to adversely impact marine fishes 

K-65 would reduce impacts on subsistence harvest patterns by providing increased protection to caribou. birds and marine fish and marmmais 
%-6 would help to prevent large fuel or crude of! spills and consequently reduce the small potential for impacts to paleontological and cultural 
Lresources trom epi cleenup. 
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shal be made to locate permanent taciithes at te tom raptor nests as feastue Vin 15 m of raptor Nest sftes signticent slteration of tgh Quaillty 
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Could reduce enpacts to and threstened species by reducing em pacts on mmportant habitats of exters ccoupying the Cotwiie River 
Special Aves by profiting wittwn 15 mites of raptor nes! sftes signicant aferation of high-quality raptor foraging habitat particularly im waterbody 
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eubeiatence waes and pubic excess to and Gonugh Kesaguhhs Lagoen tor cusvent end tease gunarations of Herts Sapo recitents 
Requirement/Standard Within the Kasegaiut Lagoon Special Area of and gas leasing @ approved sutyect to the Geciion to defer ihe 


inplementation of of and gas leasing in the “Leasing Deferral Area” When leasing @ implemented no permanent of and gas faciiihes are permed 
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K-68 could reduce impacts to endangered and threstened species by protecting eders Using Ke >egatus Lagoon by prohibiting permanent of and 
fe ath beeenaaieaedineserteoadton 


Penn » ne - —— en _— _ me area — a  & the _ aati 


ee a A | oo ee > 


Append 


BEST COPY AVAILABLE 


Peer err 


_"* 


.*?* > . 


_- 


' => 


dll 


BLANK PAGE 


" ones ihe ;>- -—* © es .?- * am? - & om. =e * *ee 


os ° : *** . . 
~—— —e. co | Sate tien — —* ~_. er eo © mens _—- — ‘- «os 


BEST COPY AVAILABLE . 


brthorm emg 2 ew ot eagmutatecee Dae BM meme) apgier: & eutnatem © ose @ fr Nortirers NPR 4 
P\ammeng Arce © cutageer Ge get of ew weer Po cer) amkch Ges am eetoretee eombd Coma 
ww ewe cpetatee Rate Sepeeieng © Ge wate «te att) Neen see Oe oe of vee 
carey ott Ge ae ecu oe ae Ge lem aed cer erty © te ceed & Ge aceree) Sfteree 
eects frome fe ew ome agape Meare ecto © Ger mart) coer ng ow suttceee tro BI Mo 
<= ater ee Oe ere) meet 6 Pere oer oe Ger emis Gregan 


AD gear ow ome te et eee ee ee Gamage © Gutetheme & am fet © 
ee 
eee Pe te ee romg at ae adtety . peeietwerc Parte wie mirenee ew te gree 
- ot aneeeteng athe 
teeter eal prota Ge feeding ( evadieke | ertenge © Ger peern sal) cate are ete t evuk 
om eet ak eee ere) haem ote re aig a Tee 
Secret eed eae bee tere prem eee Add ckepr tr take ot! aed ae oe 
eee ee ewe ote fe ee ee eg meer rie! orm ch Garey Oe 
eects me peree! Grape’ comer fete. Grmgt Mis, “commer Me) SO Germagt 
\eperetey YUP amare. Somy ~  ecaek! cvehamgr: Semmes fete cate eg em te 
A) qgeratee el a ee © oD Oe ge br pee eee) meagre ame et) eee 
oe tee ae ree oy Seeger «henge Ge ferme cee ere © eee Oe 
nate © eee 6 a are 8 ake 
*  §E atermter tee te mae ea eee 8 eer Getertheme ss & Cpr 
TT ee a 
ee en em mene Ge ema ae ee eoeBeng ce fe fetal oe pute o« beurre lee 
et fe meer) orpeewe oe settee ire flee feeder cael oe ot gave « Oe 
mete es 6 me? Beer me erm aes law & freee © oat @ AL) As 
mae 6 Oe emer wh te mi om Oe 8 8 ART aggro en «teem © pereeer Ge kee 
ee ee eee ee 
ee 8 Re ee gate err eel fe oe Ph Ge Al) efter cematieng oe Ge Meter: 
5 erenatgg RT emer tee Or ma eng 6 ee ange agg? © eae ot Geerage Oe 
ee erry rer + abe em 
ee 
ere amet wr cet fe re mm rte © te a gears ec Mere Gong cater Tue 
ee Soe 
(nk wane teal Oe Reger fmm gre cane amd ke tere eenereae (66) ant eae aed beter 
earn ar me fe Serre © crm: te ame Ge gee! dew epee © ie cam arte Ab ante a 
ee a ee 
A) ete’ ener tent te rm ee free he cme ee Nets eee (gage ow ede! om 


BEST COPY AVAILABLE — 


is 


17 


u 


_ 


om wcmerspoe and foci drums dail te remered for apprewed deypemal There ei te 
muna of garage or human «asics 

AD fect gull eull be camed up ume evhatet) wahemg procedemce ower all othe: mater, Ciuc! tae cath 
ga Spas woll be Cieaned up atrliremg atecrtent pads oe other Alaska Sumi EC 


As sour = possibée. but mot later thar 24 how ectace of amy wach Grchargr of cel or hazard wetter 
= Gofieet @ AS 46.05 755. 18 AAC 75 500 307. will be green w he Authorized Office: and any ather 
Federe ant Sue offen @ at coquered ise 

ORC approved ei gall cleanup manenad ateorhes ell he armed cach fetd ree and aor a all 
fwrteng POND and cha ke Maina ace 


Seger ated bedere: watet) dander bon fur handing ol Me three 

No fuel garage « cvfucheg of cquepeens evil br adhowed eather Ge (head plas of a eer ow lake 

Ong bem of @eorber dager: «ull he ptaed amd afl moe ay he came! (ype fur lem Coupieng: and 
ao 


= alae 


ert amd othe: petroteum prod tt: torage ( ‘S galkces on greater mos hes wenden) alate © 
(00) of Gee capacety of Ge peemar) @orage The sccomdary comtasnmeet ext & ened and hermed 
oonGre mast meet kxal Stu and federe! onde amd repute Anew: grown storage of furts oe ott 
eee Som 

= amy factiey etech Ger we ceteoe Could remematty cape! plied furh we com t 
canal app lh saaeeene—ny tn nema 
ané Commmcrmeesae (SPCC) Mae © accordance eu 40 1) 2 oppenancms 

AD fwet commer cactadmg Darreh and prope lamk. ual! Ne matted ett Heed cere or che 
oype and year flied co perched cg ( omen, Name Mydrawix Pled (6s 

AD erecta ov te — @ to feces ee Ger nates! em wommem AN oder ae he pee aggro ed 
he Nutter’ «unm 


AL ee ee per cure etre: frome peurwaeng (hee edt me et tem ew th) er 
ANELCA. ML wat 


(ereng cometrectier the Heider shall growed: o bed Gee eee of St he etd cee 
cetoratee of Qe dewterted ere ant ahem ce ygeeromem: rist Re ee eee fe ee 
newer fee aveperd & @e Agios Miu | poe omgeriae © pate capita ¢ ew 

aa tee elated cegucrremrem Ter Ai ur) lerrmemaer 6 cect fe atte ft Oe ee 

harwng levine 5 fee fe Ger NC) taal fer ferveentard Po ther Meader — 
at corte Gar & mun he Ger 80) Thee commer oo ee tered taal! fe deterred he 
Thee teed eet ter memes’ @ effet any ree a od aEweermen and freemtne Ce gt ee 
 feree fewer Cerra epee fh Ger AL 

Steehd Ge teed Gebers’ ender Ge oof eee ec eeatetacter) he he AC) he Pete tal 
emer © Gav. ¢ armed ferme 2 re 

Tle Ponder agrer: Gus af ewer Segemumed woth Ge AC) ee curr) be Mtoe pertoemame (oe lem 
a omit of Oe gree perme ee eee faster oe Ge tear ph fulfill oe 6 Oe 
crguerremres: fereee ae fort oe mete cope terre ote ceteemed Gr | med Maar) fw agg em mo 
cee mere © he aii te fe Meme. Otygatw er sescemed fu cumd © eee er te 
tamer a he gt amet coer: 4 Ge aor! Nears 

Header sal Jcange, ew af aggye ater beers: Mtr amd hn oe) ame Cpwiatee ferred tt g 
© eeeafter cmmted © pecemmigenrs sfle tng ah) te TE ee Gree ere” 
ater oe ter ear merge 

Ther | ceeed Sager werrwers Ge gt & oe Ge lem © eaten Oe ew of Oe lah amy ee 
mpentie ew Ge atic’ ow Notiew ier coperwemat oe C beiere am Mae agree eam fee © 
nal we entrees porwr val @ of ter heer Ge gts 6 coer Oe prem: © @in ce Merccmes: 
The permaftreee Gees ee aetiee er Oe ater wee ote were fee) eran of for am) peepee me 
pec tie ow Ge perme An) ange: ee fe aggered @ adam Ow suttewired finer The 
Aetervates prem we ange ifr’ page: wah me ck fewer ew Cs agen re oe 

‘ edierveed gree cording exe eel te meted eet fm fe ete ee eer ee el ae 
pete, ourw comme om tedden fer ee lm © cree com ec aed irreme fe Mee te! © ere ew 
beatae tar 


agpeein (}4 «6ST ANDARIMZED STWULATIONS GFR_BE) TO MITIOATE THE aracTS (# WORK ANT CAS 


TOE A THOS 


is ° 


Pomel lmegraed Acuety PiaLevwoumestal iepact Sunement 2005 


uM 


3 


4) 


& 


4) 


a* 


a” 


(Ror ee only oath commercial! cate) The Holder shall cubes a yearly tatement wtech imchudes 
penedis) af use. 

purpome of une aad 

revemuc generaicd by use Copees uf sccapes umdecating grow wmoome shail be subewned Fasbure to 
subenst the required aatement of war for Cabemis) for a penad of feo comecutve year: will result im a 
determenaboe that the catems, has hece shandomed avd the jease/perme ell be Canceied 

Fasbure © Comaract Gurung ap | 8 moth acrod after ssuamcc of the beasc/perme eull reset ma 
dctermunaoe that the Catan s) amdvor wie has beeen shemdomed and the icasc/perms will be Camccied 
Commmensal Cater Tes icane/permest may be waneferred witicaned of remed by the iexsee omy after 
rocerving Sten authunatee from te authored offwer 
Spool Caton.) The structures) authonzed shail sot be wutbeascd of reréed 

learning of vegetamoe © permuted only for the aca of the actual ComMtracton wie and brushung for fire 
protects ther aca the vegeta ell be beft om a natural tate 

The apptx ant shal) tease 2 house bog permet on sale for logs wsed @ Comtrachors of aructures 

The appin acc hall otuaen a fweeced cutteng perms eta t chal! te lemeted © dead emer doen 


Marabng 

Mf te Hoider Gowen amy achoutogaal Pahoomobogacai of hestancal otyects fe vhall leave them 
peace and moet) the authored offecer orton ©) days of thew drewovery 

The bederat powermemess vhall aon fe teid rexpeumsinic for progecteca 4 the Hokder  arature of adhe 
perwonal property Pere protectce om Ge areca eof! be Comestemt 2 tb the approved fe management plan 
The Hodder vail tre leave for Gamage to putin lamds resuitong trom tether acghgert axe of fore 
(mathew: ell he ke ated 2 ememern of a least | (B) fect from the igh eater mart of stream river or 
taken Py wall te hectfilied evth 2 qumemem of feo feet of ower maternal whee the pet has reached 
apa) oe the permease © termenated All mutheene: mew coempty eth Suae DC Seamdarcs 

Thee stem) amd warroumdeng ace me te kege tear ond bar: free Waste meet te burmed oe om omereied 
a pwc cteed hy Some tee TA AC O46 Of) md oe cmetitte © ete ell be he thawed to an apgrowed 
=e waste yee ver 

ber! frum edi te owed 2 owner of SO) feet fromm amy © aaer tendy 

Vestatee ¢ amy ¢ Ge teri ov Oe bean ermes © awe cated tapetatem shal! fe cmedrred  auer tow 
sermenatze The ater bea of perime may te oterreenated memeciact) ( mn csary b> peeve damage te 
pein aber on tow pein satiety of Ge perme waar he ot fee Nrougit om.  ombarmamr 

( stew peri: amd beans ell CAgere quem Ce cyame Comore managed land w ter Sue oe Natiwe 

( orpersoe ames: am agrecmen he heer ccm teed © PO cmt) recersung tke | The agreemes, mee 
te reacted perv te ema of er bee 

| que tormenatiece coe ate of amefie of stow of pero Ger Heder call reemowe afl are ctures 
aod OG Cmte Opt tee emer | meted Seater, otter (6) day) of thee ote od terns 
went 6 amchatem ami deal cooker Ge cer he ore! >) eaters onde a pease anions 
ere re ager’ qe © ener © © Ge ow suthernsaee | te Mobder fash to remo: ol wt 

are tere: Cage errno ttes Ge agrons wgee tem pereul Ge are tere oe te 
Peco Ge pe gent) of Ger | med Seger, femee ver Gee chal mee ceterwe Ge teeter of nated) few Gee coe 
¢ am cogewe | com a and perme ¢ Oe var 

( smctates 6 tee oe permet bor amy cea deers ee reter ee Oe Meter of Gar reageennstebets and 
ateie) be teameng ag and rohan © Oe oe 

Pre oe peogragte per 6 al rowan? cers mee ate oo ite tenets dual tw tented & 
Ge Autewred (Mfmer There ke tee ae te ee cette | atte amd | ogee @ | erversa! 
Teme core Mier amen edenaers 

5 omemar) ¢ Ge pers nme fered erence ates ters deel fh cate 6 fe Aathersed ( fer ty 
[eect |) ot em ® wear Garang Oe cutive ed peorend Tle cama) chad) om tede er aggre 
ceemeter  etmees con) cate wae paeuret My heme oma) peregnie amd at eta terme peered: "ter wammemary shad! 
ae mek oem Range oe ype dite tebe ple end amy proqened wr adden 


Aap a, ‘rena. fren Ger dats a guered ell te aterm © Ge Autiewieed | Miner agen 
Perms cap ee 

Prec tee (y Micwrarmerine: |] Dee Meetdier tend cme al cere) ements Sar ve) Gece, 
a (mee omer | amd ON aed Reweee «| ad Managers ( adearal Serve) 


( ewer referer cemer eames: pewnes |S (meet aed (ceemiete fem temart) anc tnangulate 


STANDARIMZED STULATIONS AFFLIED TO MITIGATE THE IMPACTS GF NONGH ANDGAS  Agqemdis | 34 
A THCRREZA TRONS 


sapons, multary comrol monuments. aad recagmirabie Gvil (both publa aad private) survey moeuments 
is the event of obimerspon or desturbamce of any of the abowe the Holder shall emmedsately report the 
yop to the Authored Officer and the respect ve installing agency known Where 

ar Bureaw of Land Manageecnt monuments or references ae 


sc ay sprite ne a swe mtn eng 
Bureaw to restore the desturhed monuments and references wang surveying procedures 
deund ba Go Sdenadl of Sarveping tnatections Sor Ghe Survuy of Pubic Lando of Ge Unieed Seams, totem 
edspon if the Bureau Cadastral surveyor of other Federal surveyor are used to restore the dosturhed 
survey monuments the Hotder chal! be resguambie for survey Conte 


Agqendn (34 STANDARIMZED STIPULATIONS APPLIED TO MITIGATE THE IMPACTS OF NON.O8 AND GAS 


A. TWOREZ.A TRONS 


2 


2 
\ 
* 
. 
. 
‘ 
' 
* 
‘ 
7 
9 
» * 
. 
. 
, 
a 
, 
* 
. 
. 
: . 
> 
9 
o 
° ‘ 
‘ 
ty 
. 
. 
. " 
. s 
. ?. y 
« 

‘ ‘ 

. 


Funal lmegraicd Acuvey Pian bevwonmemal impact Sumemes 303 


APPENDIX 14. ARCHAEOLOGICAL/CULTURAL 
RESOURCES CONSULTATION 


abe Ror 

eee Heemer es Premervatee Ther 
pew ( Nemee Remnen o 

Cewemeee of Parts amd endree 8 mere mm 

590 West i 


ee Alas 9950 Ly - 


ee ere 6 eens heme oo pe mar oo oe beget Ne ory 
Pan Fewer ar 5 Cameememe  APTS few tee Sewtiverwe Flaming Aree of the 
orem Peeedem seer Aemke SR 6 ene oath Gee “etme om! Samer 


Ue eee ee ee i, a oe 
ie a ee 


a i oe 


Piense feat Gee te commmet ene ot OO) 474 2)! | or Mie Kiewen (00) 476 23) 7) or ordang 
he ee ee Quem me ee 


P at A Aber 


acer Tome 


Appeeds |4 | 


BLANK PAGE 


APPENDIX 15. Representative Comment Letters on 
the Draft |[AP/EIS 


Append: (So kated om Ge CT) @0UIM ox tude’ wath Ger Pune! |APEIS and oe Ge erbune 


i «= iti, —§—=—««- ri; ee ee ae a 


BLANK PAGE 


“N 


: 


APPENDIX 16. PROPOSED BLM SENSITIVE 
SPECIES LIST FOR ALASKA 


BEST COPY AVAILABLE eee) 


in Ae 


of “Ah oe iE eee 
‘ os ~ ' - Gi Sat 5 he ‘ae %/ 


PARAS aes 


rPigigi sige 


ote eae ae Sart ey. 
a ae hate . in eee ke ‘ 


SWS Teas 


> ; ae pra oad aig Pei. aa $, ail 
en EL emer 


i eS Te a te. oo j 
Petar ee 8 | 
—_ 


BAH been a ae 
u al 
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Navona! Petroleum Reserve-Alaska (NPR-A) and the North Slope 
NW NPR-A and Genera!ized Land Sustus wathen NPR-A (as of September 2002) 
Surface and Subsurface Spin Estate Lands m NW NPR-A 

Communes, Rivers, and Coastal Locapons within NPR-A (imupuag Translation) 
Northeast NPR-A 1999 and 2002 Oi) and Gas Leased Tracts 

NW NPR-A Estuarine Habatat of Coastal Bays and Lagoons 

Locations of Deep Water Lakes mn NW NPR-A 

NW NPR-A Areas Under Conmderstion for Wilderness Recommendation Mountams, 
Foothills, and Kasegatuh Lagoon 

NW NPR-A Rivers Eligible for Desagnaton as Wiid and Soemi 

NW NPR-A No Action Alternative 

NW NPR.-A Alternative A: Arcas Available for Oi) and Gas Leasing 

NW NPR-A Alternatrve B Areas Available for On! and Gas Leasing 

NW NPR-A Potential Raght-of- Way Snes 

NW NPR-A Preferred Alternative 

NW NPR.-A Alternative C: Areas Available for Ol) and Gas Leasing 

NW NPR.-A Preferred Ahernative/Stpulation h-| River Setback Transition Locations 
NW NPR-A Alternatrve A Visual Resource Management Areas and Class Designations 
NW NPR-A Ahernatrve B Visual Resource Management Areas and Class Designations 
NW NPR.-A Preferred Alternative Visual Resource Management Arcas and Class 


Designations 

NW NPR-A Alternative C Visual Resource Mar.gement Areas and Class Designations 
North Siope Onl and Gas Fields and Pipelines 

Selected Exploration Wells and Recent Exploratory Wells (2000 - 2001) om NPR-A and 
Prudhoe Bay 

Mayor Sedimentary Hasins and Tectonx Featurcs m Northern Alaska and ( ontaguous 
Offshore Continental Shelves 

NW NPR.-A Physiographac Provinces 

NPR-A Hydrologic Unsts, Rivers, and Physiographic Provinces 

Phytoplankton Concentrations Offshore of NPR-A m August 2000 
Five Map Unit Soil Types within NW NPR-A 

Phytoplankton Chiorophyll-A Concentratons Offshore of NPR-A im July 1998 


Onshore Density of Large Shorebirds mn NP&-A in Late June-Early July 1998-200! 
Onshore Density of Yellow-billed Loons in NPR-A im Late June-Earty July 1998-200! 
Onshore Density of Pacific Loons in NPR-A in Late June-Earty July 1998-200) and 
Offshore Beaufort Sea Distribution in July 200! 

Onshore Density of Tundra Swans in NPR-A in Late June-Early July 1998-200! 
Onshore Density of Greater White-fronted Geese in NPR-A in Late Jume-Early July | 998 - 
2001 and Bram Breeding Colomes and Post-Nesting Brood Flocks im 

June and July August 200! 

Onshore Density of Northern Pintails in NPR-A in Late June-Earty July | 998-200) 
Onshore Density of Long-tailed Ducks in NPR-A im Late June-Earty July 1998-200) and 
Offshore Bea: fort Sea Distribution m 200! 

Onshore Density of King Esders in NPR-A in mid-June 1998-2001, Offshore Beaufort Sea 
Dastribytion im July 2001. and Locations of Transmiter-Equipped Indi- duals in July and 
August 1999 

Common Eider Nestung Areas, Location of Transmitter-Equapped Fernales im Fall 2000 and 
Spring 2001, and Offshore Distribution in July 2001 
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of Raptor Nesung Acuvety Sacs im NPR-A 
Onshore Density of Sabone's Gul! w NPR-A m Late Jume-Earty July 1998-200! 
Western Arctx Caribou and Central Arc Caribou Herds’ Calving Grounds. Migratory 
Areas, and Seasonal Ranges (199 -!999 Satcline Telemetry Data) 
Teshekpuk Lake Caribow Herd Calving Grounds (1990 - 1999 Satcliae Telemetry Data) 
Teshekpuk Lake Caribou Herd Fly Relef Areas (1990 - 1999 Sateline Telemetry Data) 
Teshekpuk Lake Caribou Herd Mosquito Rehef Areas (1990 - | 999 Satelime Telemetry 


Data) 

Polar Bear Sightings and Dens Onshore and Offshore of NW NPR-A (1979 - 1998) 
Pacific Walrus Sightings Onshore and Offshore of NW NPR-A (1979 - 1998) 

State Game Management Uinss 26A and 268 

Lake Caribou Herd Winter Arcas (1990 to 1999) 

Habaat m NPR-A 

Lecaton of ice Flow Zone and Floating Shorefast ice along NPR-A Coastline 

Ringed Seal Sightings Offshore of NW NPR-A (1979 - 1999) 

Bearded Seal Sightings Offshore and Onshore of NW NPR-A (1979 - 1999) 

Spotted Seal Haulout and Concentraton Areas in NW NPR-A 

Beluga Whale Sightings Offshore of NW NPR-A (1987 - 1999) 

Gray Whale Sightings Offshore of NW NPR.-A (1979 - 1991) 

Onshore Density of Spectacied Esders in NPR-A in Mid-June | 998-200! and Offshore 
Beaufort Sea Sightings in July *”' 

Offshore Locanons of Satelite Transminer-Equipped Spectacied fiders im Summer | 995 
and 1996 and Onshore Sightings of Sicller's Esders | 989-1995 

Bowhead Whale Densay Offshore and Nearshore NW NPR-A (| 982-2000) 

Pow Lay and Wainwnght Primary Subsistence Areas (1979) 

Atqasuk, Barrow, Powt Lay, and Wainwnght Community Subsistence Areas (| 979) 
Pout Lay Subsistence Use Areas for Belcga Whales 

Pout Lay Subsistence F ishing Areas 

Wamnwnght Subsistence- Harvest Sites for Fish. Birds, and Terrestnal and Manne Mammals 
Wamwright Subsistence | se Areas for Bowhead Whales: 

Marine Mamma) and Polar Bear Subsistence Harvesi Locations nea: Powt Lay and 


Wainwrnght 

Barrow Subsistence-Harvest S.ies tor All Resources 

Barrow Subsistence Use Areas for Whale, Moose, Caribou, Fish. and Birds 

Locations of Fixed Huntung and F ishir.¢ (amps and Cabins near Barrow 

Bowhead Whale Harvest Locations near Ban w« 

Atqasuk | ifetume Subsistence-Harvest Areas for Moose, ( anbou, Fish. and Bords 

Nuigsut Subsistence Land Use and Harvest Areas (1973 - | 986) 

Bowhead Whale Harvest Locations near Cross Island (1937 - !992) 

Himoncal Subsistence Access Routes on the North Slope 

NW NPR.-A Alternative C/Stipulaon E-| Sensitive Biological and Natural Resource Areas 
Subs stence Cabin and Campsite Areas in NW NPR-A 

Rivers, Streams, Rapanan and Anadromous F ish Habstat in NW NPR-A 

NW NPR.-A Areas of Highest Probability for Cultural/Paleontological Resource Discovenes 
NW NPR.-A Wilderness Assessment (nits 

Locations and Depths of Lakes and Ponds in NW NPR-A 

Yellow-tulled Loon Nesting Habsat and Brant Brood-Reanng Habvtat in NW NPR A 
Caribou Mitigaton Areas in NW NPR-A 

Raptor Nesting and Foragung Habvtats in NW NPR-A 

Coal Bed Thickness for Nanushuk Group in NW NPR-A 

Atqasuk Subsistence Harvest Place Names and Frequency of Harvest Area Use (July | 994 - 


July 1995) 


Betuga Whale Fooding and ( atving Arce: and ( coastal Movements hased on Pout Ley 
been = nc, 

=a Place Names and Preoqguency of Harvest Av _ ise (July 1994 - 
duty 
Poscomal Tamker Rewte from Valdez wo the Far Bast 
Geners! Tanker Routes from Valder » US Ports of Exary 
Endhoot Play Group m NPR-A (Wath "ichds and Test Wells) 
Losburne Play Group m NPR-A (Wath Fiekds and Test Wells) 
Sadierocttt Play Group m NPR-A (Wath Fickds and Test Wells) 
Beaufornan Play Group m NPR-A (Wath Fiekds and Test Wells) 
Brooksan Turtadae Play Group © NPR-A (Wath Fickds and Ten Wells) 
Brooksan Topsct Play Group m NPR-A (With Fields and Test Wells) 
Dastnibynos of Potenmal Onl anc Gas Resources of the Northwest NPR-A Planning Arca 
Lecatons of Possible Oul and Gas Staging Factimes m NPR-A 


Hypothencal Pipeline Routes for the NW NPR-A Development Soenano 
Estumated Grizzly Bear Density Based on Elevanon Range 
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| Nerang on the Arctic Coastal Plas @ NW NPR-A 
Reredong Status and Populate e of Shoreterds om NW NPR A 

Southcentral Alaska and F arbanks Employment | stemases (| ¥95- 2000) 

“North Gape Borough Area Employment by industry for Years | 990-1998) (Nonagncultural 

Wage and Sala» | mptoyment) 

“North Siape Borough Employment by boy lover and by ( ommunty 

| 998 NSB Employment Emptoyer and Employee Fthmciy 

1998 North Slope Labor Force by Comrnunsty 

(98% North Stone Borough | nemptoyment and | nderempboyment by ( onmemumty 
| 998 Annual Household Subemtence | xpendiure by F thmcrty «. the North Siape Borough 

Percentages of E.dyble Pounds «{ Subertence Resources for Pomt Lay. Wamengit. Barrow 
Atgasui and Nuqeut 

North Slape Subertonce Resources by (ommon ‘same lnuprat Name and Soentfx Name 
Progocton of lmupat Household Fond Olhtaaed from Subsrstence 

Partcapanon om Successful Resource Harveys by Percemtage of Households m Barrow and 


Nusgeut 

199) Pows Lay Subsestence Harvest Parncpation Rates and Resources 

98 W asrengtt Subsistence Harvest Summary 

Annual Behuga Whale Harvest for Pomt Lay Wamwnght and Barrow (| 980-200!) 

19> Pow Lay Subeustence Harvest Summar 

Annual Walrus Harvest for Pomt Lay. W amwngit. and Barrow (| 962 w 200!) 

Annual Polar Bear Harvest for Pout Lay Wrmwnght. Barrow and Nusgeut (198) to 200!) 
Annual Rowhead Whale Subsistence Harvest for Warrwnght Barrow and Nusgsut (| 98). 
2001) 

Species Harvested by Barrow Residents (| 987. | 990) 

1989 Barrow Subsrstence Harvest Summary 

1 7RR Atgasuh Subsrstence Parhoupanon Levels by Household 

Atqasuh Subsistence Harvest by Month (July |, | 994 to June 30. | 995) 

199) Nengsut Subsretence Harvest Summary 

Nungsut Subsistence Harvest by Month (July |. | 94 to June 30, 1995) 

Status of Lantioments for Atgasuk Barrow and W anrwrnght 

NW NPR-A Wikderness Units and Acreage 

Scone Quality Ratings for NW NPR-A 

Land Use Sensitivity Levels for NW NPS-A 

Rivers m NW NPR-A Eligible for Desagnation as Wild and Scone 
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Economic Oil and Gas Resources in NPR-A: Undiscovered, Risked, Economically 
Recoverable Resources 
Field Survey Dats for Rivers in NW NPR-A 


Projected North Slope Oil Production and World Crude Oil Prices 


IV-02 Exploration and Hypothetical Development Sctsedule for the First Commercial Oil Project in 
Northwest NPR-A 
IV-03 Development Timeframe for a Typical Oil Field 
Iv Resource Estimates for First Sale under each Alternative 
IvV-05 Activities for the First Sale under each Alternative (at Low and High per/bb! Prices) 
IV-06 Resource Estimates for all Sales under cach Altcrnative 
Iv-07 Activities for All Sales under cach Alternative (at Low and High per/bbi Prnces) 
IV-08 Past Development: 200! Production and Reserve Data 
Iv-09 Past Development: Infrastructure and Facilites 
IV-10 Present Fields: Estimated Reserve Data 
IV-11 Present Fields: Proposed infrastructure 
IV-12 Reasonably Foreseeabie Future Development: Estimated Resources 
IV-13 Reasonably Foresecable Future Development. Estimated New Infrastructure 
IV-14 North Slope Oil and Gas Production (1969 to December 2001) 
IV-15 Summary of Reserve and F.esource Estimates Used in the Cumulative Analysis 
IV-16 Production, Reserves, an‘, Resource Estimates Used in the Cumulative Analysis 
IV-17 Oil Spill Scenario Assumptions for Alternative A, Alternative F and the Preferred Alternative 
iv-18 Estimates for Speculative Oil and Gas Resources 
IvV-19 Large (>500 barrels) Crude Oil Spills for Life of the Northwest NPR-A 
IV-20 Small (<500 barrels) Crude/Refined Oil Spills for Life of Northwest NPR-A 
IV-21 Effects of Alternative A on Empioyment and Personal Income by Place of Residence with Oil 
at $18/bbi 
IV-22 Effects of Alternative A on Employment and Persona! Income oy Place of Residence with Oil 
at $30/dbi 
IV-23 Impacts of Oil Spills on Types of Vegetation 
IV-24 Pipelines — Trans-Alaska Pipeline System and Future Natural Gas Pipeline Projects 
IV-25 Future Lease Sales 
IV-26 Discharge Conditions for a Well Blowout 
IV-27 Results of Colville Delta Exploration W ells 
IV-28 Summary of Selected Non-Oil and Gas Xclated Management Activities 
IV-29 Pipeline Scenarios for Alternative A, Alternative B, and the Preferred Alternative 
IV-30 Effects of Preferred Alternative on Employment and Personal Income by Place of Residence 
with Oil at $18/bbi 
IV-31 Effects of Preferred Alternative on Employment and Personal income by Place of Residence 
with Oil at $30/bbi 
Section V 
V4 Protective Allocations for Rivers Eligible but not Suitable for Designation as (components of 
the National Wild and Scenic River System 
(Apeced 7 


App 7-01 Undiscovered, Risked, Conventionally Recoverable Oil and Gas Resources for Northwest and 
Northeast NPR-A Planning Areas (2002) 

App 7-02 Economic Oil and Gas Resources in NPR-A: Undiscovered, Risked, Economically 
Recoverable Resources 
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North Slope Facility and Pipelim. Crude Oil Spilis > 500 Barrels (1985-2000) 

Trans-Alaska Pipeline Spills > $00 Barrels Based on Reported High Quantity from June 1977 
to December 2001 
TAPS Tanker Spills > 1,000 bbi (1977 through 1999) 

Alaska North Slope Histone Large and Small Crude Oul Spills: Estumated Spill Rates 
Large Crude Oul Spills Estumated Over the Production Life of the Northwest NPR-A 

Small Crude Onl Spilts Estumated Over the Production L.fe of the Northwest NPR-A 

Smal! Crude-Ou! Spills Assumed Size Distribution during Producing Life of the Northwest 
NPR-A for First Sale and Muluple Sales 
Small Refined-On! Spills Estumated Spull Rate for the Alaska North Slope ( | 989-2000) 

Smal! Refined-Onl Spills <$00 bbi Estumated Over the Production Life of Northwest NPR-A: 
by Alternative 

Fate and Behavior of a Hypothencal $00-bbi On! Spill from Lagoon Pipelines m Alternative A. 
Alternative B. and the Preferred Alternatrve 

Fate and Behavior of a Hypothetical 900-bbi Onl Spill from Lagoon Facility m Alternative A. 
Alternative B. and the Preferred Alternative 

Oil Spill Rates and Spill-Size Categones used to Estimate Large Crude Oil Spills for the 
Cumulative Analyses 

Resources and Reserves used to Estimate Large Crude Oni Spills for the Cumulative Analysis 
Cumulative Oul- Spill-Occurrence Estimates 2500 bbi and 2 | 000 bhi over Assumed | 5-20 Year 
Production Life of Northwest NPR-A 

Estumated Number of Trans-Alaska Pupeline System Tanker Sprils. Assumed Sizes and 
Estumated Volumes 
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Note 


Portions of the existing Teshekpuk Lake and Colville River Special Areas are in the Planning Area Ther 
designations are not altered in any alternative 


WSA © Wikderness Study Area. 
WSR = Wild and Scenic Rivers 
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Visual Resource Management classes are described in Appendix 3. The oxtent of VRM objective classes from the 
fivers and estuarine areas would be less than the above distances where land features limit the vewshed 


VRM so ® Visual Resource Management. 


“Rivers are those recommended for scenic WSR status under Alternative C but not recommended for scenic status 
under Atternatrve B 
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2. Subeistence | No restrictions on | No restrictions on | Airboat use in Aurboat use in Aurboat use in 
and Authorized | subsistence use. | subsistence use. | summer would summer would summer would 
Uses specific specific be lnited to be lnited to be linrvited to 
authorizations authorizations streams lakes streams, lakes. | streams, lakes, 
may stipulate may stipulate and estuanes and estuanes and estuanes 
use use. that are that are that are 
seasonally seasonally seasonally 
accessible by acoessitie by accessibte by 
airboat use would | airbost use would | airbost use would 
be prohibtied in ji beprohibiedin§$/ be prohibited in 
seasonally seasonally BEAR RY 
flooded tundra flooded tundra flooded tundra 
and shallow and shallow and shatiow 
waters with waters with waters with 
vegetation wetland wetland 
adjacent to vegetation vegetation 
streams, lakes =| adjacent to adjacent to 
and estuanes streams, lakes, | streams, lakes, 
Specific and estuanes and estuanes 
authorizations Specific Specific 
may further authorizations author zations 
stipulate use of =| may further may further 
airboats and stipulate use of =| stipulate use of 
OMV's. arboats and arboats and 
OHVs. OMV's. 
|) ean hans eels anlatasaas 
OHV =—s = Of Highway Vehicie(s) 


Table 11-0) 


potential the Planning 
ey Area 

No constremts No constramts: No constraints | No constramts 
BLM may use BLM may use BLM may use | BLM may use 
management. management. management. 
ignited fires to ignited fires to ignited fires to | ignited fires to 
improve improve enprove improve 
vegetation veyetation vegetatiun vegetation 
conditions for conditions for conditions for conditions for 
specific specific specific specific 
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Final integrated Acturvity Plan Exvwonmental impact Sutement 2003 


Stipulation A-1 For of and gas-elsted activites « Hazardous Matenss 


Pian shal be prepared anc 


Emergency Contingency 
engaemented before racaportation storage or use of fuel The plan sty mctude 2 set of procedures to ensure prompt! 
response notification and Cleanup © the evert of a hazardous subsiance spi or fweat of a retease Suffice of apl-cearup 
matenais (absorbents containment dewioes etc ) shell be stored at sf fueling points and vetucte-martenance areas anc shal 
be carned by fei’ crews on af overland moves serra wort tera and senile overland moves Dy heavy equpment 
Procedures sapkcabie to tue! handling (essocated wilh transportation vetucies) may consist of Best Management Practoes ¢ 
approved by fe AO The plan shal inchude 2 ket of resources evailatie for response (eg heevy-equipment operstors sp? 
Geanup matenais or comperves) and names and phone numbers of Federal State and NSB contacts Other Feders! ac 
State reguiatons may apply and require addihona! planning requirements AJ staff shal be mstructed regarding these 


gt 


Stipulation A-2 Except during overland moves and sem operations fuel other 
petroleum products. and offer iquad Chermcats Gesignated by the AO whether in 
excess of 660 gallons in a single tank or in cxoess of 1 320 galions in multiple 
containers shall be stored wittun an mmpermeabte lined and diked area capable of 
containing 110 percent of the stored volume The liner matenal shall be 
compatible with the stored product and capable of remaining enpermeable during 
typscal weather extremes expected troughoutl the storage penod Permanent 
fueling stations shall be ined or have mnpermeatie protection to prevent fuel 
rrugration to the environment from overfilis and spits The storage area shall be 
located at least 100 f from the active flood plain of any non-fish bearing waterbody 
and 500 ft from the active floodplain of any fish-bearing waterbody with the 
exception of small caches (up to 210 gallons) for motor boats float planes sk 
planes and smal equipment 


Stipulation A-2. £ xcept during overiand 
moves and setsrruc operations fuel off-er 
petroleum products and offer iui 
Chermc ais designated by the AO— 
whether in excess of 660 gallons ma 
single tan’ or in excess of 1 320 aalions in 
multiple COtainers—+**.a8 be stored withw, 
an impermealle ned and diked area 
capable of containing 110 percent of the 
stored volume The liner material shall be 


overfilis and spilis The storage area shall 
be located at least 500 fi from the active 
flood plain of any waterbody with the 
exception of small caches (up to 210 
galions) for motorboats. float planes. and 
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te AO Al sok’ waste nctuding momersion ash we no any te tgs at taken 
Gaposal tacitly m acoordance wih US Envrormnental Protection Agency (EPA) arnt Aiasta Department 


ame a hee o- a ~~ 


ROP A} E roept at specthoaly provetec af pumnpatie sok lqucl and shige waste shal be Gmposed of by ryecton m 
accordance with EPA ADEC and the Alaska O# and Gas Conservation Comemasion reg dations and procedures On pad 


ROP A4 Wostewster diepossi 

a Untess authorized by the Nationa! Pulution Ormcharge Elrrination System (NPDES) or Stare permet deaposal of domestic 
wastewater mito bodes of fest estuarine and marine water mchiding wetlands —§ profited 

» Surtlace discharge of reserve pf flucds 8 profited uriess authorized by apphcatie NPDES ADEC and NSB permits 
and approved by the AO 

c Oreposal of prodyord waters im upland areas inching wetlands wif be by subsurface drposa techrwques The AO 
Nay perl afternate dmposal methods f the lessee demonstrates het subsurface Gaposal 6 not feasiiie oF prudent 

¢ Otecherge of procuord waters into apen or oe-covered marine waters less than 33 (10 ™) 6 profited The AO may 
approve Gecharges into waters greater than 33% (10 ™) deep based on @ case by case review of environmental 
factors and consistency with the conditions of an NPDES pert 
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ROP AS Aree Of coeretor sal be of Gee of af Oot 


ROP A4 Op@ratrs wat preverr 
regertatee sgl as required by 6 


Era, ADEC. and he US Const Gaed 


Of tet or Cherecatt for storage areas to fhe enwrorment Notice of any Aa 
WOO 125 and 16 AAC 75 300) shal be ger & Me AO as soon #5 possiite but no later 
er 24 hours afte coorvence Other Federa State anc NSS evtihes shat be olthed as quired Dy ae Al apis shad be 
Geeres up erenechatety and to fhe satetactor of he AO and af agercees ef? eguistry amor?) owe apdia moked Pe 


ROP A) Betore produchor at a8 "eQured by law leesees shal Gewetan apd prevention and "eEponse COmingency plans aa 
ROP A4 Al fue comanen moksing bevel ant propane lanks shat be marked eff fhe eaporeise partys name product Adie) 
type anc year fitted o purchased 

6 ce Roeds = «—s_- Stipwiston B11 Wate ett eew 6 ol showed Gung emte form iahes less Stipwiation B11 Wate efcraem tor | et 

ond Wete tran 7 8 (2 1 ™) Geep urtess he water body lacks @ commection ef) and 6 not overt and steams Gurirg enter « 

Use Sutyect to seasonal flooding by 2 fish tearing stream The AO may adhorve pronited Wate effiraem « lente 


water er awnis form any iahes creeks oF over f fhe proponent Germnonstrates 
that the locaton and vote of water effirawe does not endanger rescert iah 
Dog AaOnS 


15% of re under ce water volurre © ow 
fer Dearing ake 


After consuitaton eth the appraprate S29) 


Federa State and NSB regutatory anc 
resource agencaes fhe AQ may authorve 
wittrawats fromm any ake f the 
proponent demonstrates that no fish ext 
© the eke 
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Table !-02. Stipulations and Required Operating Procedures (ROP’s) (continued) 


b To avoid additional freeze down of deep-water pools harboring over-wintering fish. waterways shail be crossed at shallow 
riffies from point bar to point bar whenever possible. 


A weter-moniioning plan will be required to 
2@s88ess Grawdow' and water quality 
Changes before. dunng. and after 
pumping any fish-bearing takes 
ice Chips may be removed from lakes and 
shallow rivers that the proponent 
dernonstrates are not fish bearing and 
where the ice 's grounded. 
Stipulation B-2. Compaction of snow B-2(h) 
cover or snow removal from fish-bearing 
waterbodies shali be prohibited except at 
approved ice-road crossings and water 
pumping stations on iekes. 
C. Overland | Stipulation C-1. The following restrictions apply to overland moves, seismic work, and any similar use of heavy equipment 
Moves and (other than actual excavations as part of construction) on non-roaded surfaces during the winter season. 
wm &. Operators shall consult with the Fish and Wildlife Service (FWS) and Nationa! Marine Fisheries Service (NOAA Fisheries, C-1(b) 
formerly NMFS) before initiating activities in coastal habitat between October 30 and April 15 Activities are prohibited within 
1 mile of known or observed polar bear dens. 
b. Ground operations are to begin only after frost and snow cover have reached sufficient depths to meet the tundra protection 
obyectives of minimizing compacton of sods and the brea age abrasion compaction. or displacement of vegetation Ground C-2{a) 
operations shall cease when the spring melt of snow begins. approximately May 5 in the foothilis area where elevations 
| 300 ft and 15 in the northern coastal areas. The will be determined by the AO. 
ROP C-1. The following restrictions apply to overland moves, seismic work. and any similar use of heavy equipment (other than 
actual excavations as part of construction) on non-roaded surfaces during the winter season 
a Snow bridges shall be removed or breached immediately after use or before spring breakup Ramps and bridges shail be oe 
substantially free of soll and/or debris. c4 
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c On-the-ground activites shal use low-ground pressure vetucies such as Rofligons ARDCO. Trackmaster Nodwell or srniiar 
types of veticies. A current ist of approved vetucies can be obtained from the AO Limited use of tractors equipped wih 
wide tracks o “shoes” wil be allowed to pul trailers: 

¢ To reduce the possibility of ruts. vetucies shall avon using the sare traiis for muflipie tips unless necessiisied by senous 
safety of superseding environmental concern Thus provision does not apply to 1ce roads or harcened snow traits for use by 

@ Bulidozing of tundra. traiis. or sersrmuc ines is profibitied Clearing of drifted snow along a tral sersrmuc [ine oF in 8 Camp is 
alowed to the extent thet the tundra mat is not disturbed 


{ Motorized ground-veticie use will be mirumized wittun | mile of any raptor nest | Stipulation C-2. The following 
from Apri 15 twough August 15. with the exception that use wil be minimized =| restrictions apply to overland moves. 
near gyttaicon nests beginning March 15 Such use may be prohibited within % | seismic work. and any similar use of 


mile of active raptor nests. heavy equipment (other than actual 
g Retuesling of equipment. when practical, should occur at ieast 500 ft from fish excavations as part of construction) on 
beering waterbodies and 100 ft from other waterbodies non-roaded surfaces during the winter 
season 
a Motorized use will 


BEST COPY AVAILABLE 


Northwest Natonal Petroleum Reserve- A laska 


Table li-02. Stipulations and Required Operating Procedures (ROP’s) (continued) 


Stiputation 0-1. Exploratory orilling in shallow lakes streams lake beds and the 
actve foodpian wil only be approved f the applicant can Gemonstrate to the 
setstaction of the AO that impacts to fish. widiile. vegetation and the hydrologic 
Condon are murumal 


Stiputation 0-1. Exploratory drilling in 
over stream. and igkebeds as 
Getermuned by the active floodplain « 
protibitied in addition exploratory Grilling 
8 not allowed wittun % mile of any fish- 
bearing Oeep lake as Getermined to be i 
take zone Ill \e@ dept greater than 4m 
(Melicr 1985) a8 shown in Map 20 ff the 
fish-Deanng status of the waterbody s 
unknown. the burden is on the lessee to 


| Gomonstrate whether fish ere absent. 


Stipulation D-2 Permanent facilites such 

88 airstrips and roads shall not be 

See 
of end 908 evelopment. 


i 


Stipulation E-1. Permanent of and gas 
facilities, including roads. airstnps. and 
pipelines are prohibited within and 
adjacent to the waterbodies and wittwn the 
prescribed distances from other resources 
listed below (see Map 84) at the distances 
identified to protect fish and raptor habitat. 
cultural and paleontological resources. 
and subsistence and other resource 
values (Resources of concern are listed 
in parentheses on the following pages ) 
Setbacks include the bed of the 
waterbody and are measured from the 
active floodplain On a case-by-case 
bess and in consultation with appropnate 
Federal State and NSB regulatory and 


K-1 
23 noted 
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e@ 11-02. Stipulations and Required Operating Procedures (ROP’s) (continued 


o 
agencues essehs poeine and 
road crossings wii be permified trough 
Construction nesting aree extending form sector | sefbers a eas m ose mstances where no 
(continued) 13, TTN., RIZW. UM tw T2N_R ot=e suttat 4e shes are evelatee Svea 
12W, UM where up to 2 tile Crossings wil be sfiec perpendicular to the 
setback may be required (fish man channe! flow lake crossings wil be 
raptors. subsistence. cultural and a@ the narrowest port Road crossings 
peleontologica! resources) are profiled im ihe setbeck ares adjacent 
> Aiaktak Rover up to nile sefbecks | to the Colville River (see ferns below) 
from the mouth to the a ikpiput River @ 1/2-mile setback K-1(b) 
Rpm pe (fer and subsistence from the bank of the lxpikpus River 
resources | extending from the mouth south to 
c Chipp River up to nile setbacks the Raptor ares extendryg 
extending from the mouth to the from section 13. RIZW. UM. 
Inpinpus Rover (fier and subsistence to T2N., R 12W., UM where a 1- 
resources) mite setback 6 required (fish 
¢ Ourmalit River up to “mite raptors. subsistence cultural and 
11, TSN. R1SW_UM (fish and b Alaktak River a Yernile setback K-4c) 
SUDSISIONCE resources | from each bank of the Aiaktat River 
e Titaks& River, up to mile setbacks fromm the mouth to the 
Gownstream from section 30. T2N . inpikpuk (fish and subsistence 
R16W UM (fish and subsistence resournes ) 
resources) c Chipp River @ 4-mile setback from K-1(d) 
{ Kigali River up to nile setbacks each bank of the Chipp River 
(Npanan cuftural and from the mouth to the 
Paleontological resources ) pik Duk (fish and subsistence 
Q Maybe Creek up to 4-mile setbacks resources) 
(rpanan. cultural, and ¢ Ournalik River a -mile setback K-tie) 
Paleontological resourles | from each bank of the Ournaia 
hn Topagoruk River up to Yr-mite River downstream from section 11 
setbacks downstream from the TSN., R1SW_UM (ish and 
and subsistence resources) 
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st +" sl * 


Sungot Rowers ome sete 
for eect bere of te Fungo Riwer 
Gownstrea™ for sector 36 THN 
RITW UM (fer and subemtence 


eas 

& Cotvite River « 2.mie setback tom K-ta) 
he corres Dt or bere f here x7 
mo Da) of tre Cotvite Riwer 


Le. Gapth > 4m (Meio 1985) & 
the fier Dearing status of the 
waterbody & unmnown the 
burden mon the lessee to 
demonstrate whether fam are 
resent 

uv Watertow nesting and brood-rear. Ka 
areas «7 ie setbacks form Gentiled 
nesting colorwes nest sites brood 
rearing areas o molting areas 
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Table I-02. Stipulations and Required Operating Procedures (ROP’s) (continued) 


il 
i 


prohibited. 

connect pads within independent. remote 

ofl fields are allowed but they must be 

designed and constructed to create 

tmunmal environmental impacts Roads 
connecting production sites between 

poe weep pene ml 


ROP E-1. Ai crude oll, produced water, seawater, and natura! gas pipelines shall be designed. constructed. and operated ba 
under an approved Quality Assurance/Quality Control pian. 


BEST COPY AVAILABLE 


ROP E-2 The .ssee shel murwruze he Gevelopment footpant 


ROP E-3. Bridges. rather than culverts. shall be used for any alowed road crossings on af nvers Wentifies by the AO 
to reduce the potential of 1ce-4arr flooding and erosion When necessary on smaller streams culverts shall be large 
enough to evox restncting fish passage or adversely affecting natural stream flow 


ROP E-~<4. Design locate construct. and operate permanent of and gas infrastructure to murwnize adverse effects on 
_ Caribou movement 


ROP E-5. Pipelines and roads shall be designed to facilitate caribou and ROP E-5S. Aboveground pipelines 
subsistence user pessage shal be elevated at least 5 f as 


eal |j 


where pipe and road converge on a Grill 
ped 
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ROP E46 Permanent of anc ges facilites upon or wittwn 500 f of shallow 
igkes streams lake beds estuanes anc ter actve foodpian wil only be 


approved f the applicant can Gemnonstrate to the sabefaction of the AO that | permanent of and gas facilites 
adverse enpacts to fist widille vegetation and the hydrologe condition inctuding rosds arsinps and 
are murumal Essential ppetine and road crossings wil be perrlfied on a pipelines are profiled upon or 
Case Dy case bass wittwn 500 f as measured from the 
actve floodpian Essenha! ppetne 
and road Crossings wil be permed 
On @ Case Dy Case bass 
ROP E-7. Gravel mine site reciamation wil be in accordance wilh a plan Stipulation E< Grave me sites ae ta 
approved by the AO prohibited withun the actrve floodpian 
of a ver, stream, or lake. Greve! 
mune silte reclamation will be in 
accordance with a plan approved by 
the AO 
ROP E-6. Coastal facilites shal be desigxe1. sitet and constructed to Stipulation E-5 Causeways and E-3 
preverd significant Changes to nearshore oveanograptiic Crculstion patierns docks are profibited in river mouths or 
and water-quality Characteristics (eg salinity temperature suspended dettas Artic! grave! slands and 
sedirnents) that resull in measurements exceeding water-quality critena and botiomfounded structures are 
must maintawn free passage of marine and anadromous fish prohibited in river mouths or active 
stream channels on river deftas 
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“Table li-02. Stipulations and Required Operating Procedures (ROP’s) (continued) 


F. Air Traffic" 


ROP F-1. Ad axrcraf use shall be conducted ns manner that ei mnwnze 
wnpacts to wikiifle and birds 


ROP F-1 Arcraft shal martar an 
afttude of #f least 1 500 f AGL when 
wittun 4 mite of clifls Wentihed as raptor 
nesting sites from Apri 15 through August 
15 and wittun 4 mie of known gyrtaicon 
nest sttes from March 15 to August 15. 
unless doing 80 would encanger human 
ie or wolate sate fying practices 
Permitiees shal obtain information trom 
BLM necessary to pian fight routes when 
routes may go near falcon nests: 
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Stipuiedon F-1 Aurcrat® shel marten e 
etiude of at east ' OOO f above groouns 
teve’ (AGL) (except for takeots and 
tardings | over caribou winter ranges from 
October | fwough May 15 


Stipuietion F.2 Arcra® shal martar a 
attude of # wast 2 OOO f AGL over he 
carbo, meect reke’ area from June 20 
Prough July 31 uriess domg so wou 
erdange human ite or wotate sate fying 
prachoes: 


si 


Note: “The BUM) 


G Om Fiets Stiputetion G-1 Upon fet! abandonment or expration of s ease or of and gas elated pert af facies shal be 


“a 


oo te — = Al - 


4 


Abendonment = ‘enoved and’ sites rehabilitated to the satisfaction of the AO after Getermurwng uhethe fa © the best mierest of the putt 


© a manne fat prevents uweasonstie 


Subeniiiing an apphcaton to the BLM the apphcant shal consul with Grecty affected subsmience Communities: 
NSB and the Subsistence Advisory [ >! to Sscuss the eiting trning and methods of proposed operations ~ wough the 
consuRation the apphcarnt shal make -very reasonatie efor inchuding such mecharvems as a comfict avodance 
agreement and mitigating measures to & sure That proposed actwihes wil not resull © Unreasonatte mterterence wtih 
sUbemtence acthvites 
The apphcant shal submnt documentation of consultation efforts and @ wrifien plan thet shows how the appkcant s actvihes 
1" Combination with offer actwihes © the area wil be scheduled and located to preven! Unreasonatite conflicts wt”) 
sUbestence ac tvtos 


in the event That no agreement = reached between the partes the AO snal consul wil the directly mvotved partes and 
Geterrune wtuch actviies wil ocow mocking the treframnes: 
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“Table 1-02. Stipulations and Required Operating Procedures (ROP's) contnuec) 


ROP 11 Ouring exgaoreton Gewstiopmen, anc produchon Me lessee shel Geveiap and PURE TET & [ee aDprOwed Dy he 
AO © comefator ef? he Resear? ac Mowiorng Teer and te SuOsmtence Advecry Pane i monic he effec o 
acbvies of sOemtence The lessee shal prowde tartrue reports t BLM the Reseerc ant Mowiornsg Test anc fe 
Svoemterce Advsory Pane 


>» Suberstence 
(contre) 

\ Onentaton 
Program 


ROP 1 The wasee shal motude © any anphcabor tor perm to Onl « proposed oneniahan pragran tor af peso 
wolves © explorahor of Gewstiagnent and produchor aciwtaes mouding persone of lessees agew’a COWES anc 
subcomtractort | for reves and approws! Dy fe AO The program shal be Geared © s@icaet Getad to rior eiivchuats 
wortung on fre proyect of speciik types of environmental socal a OMturm concerns Put retate to te Piawwy Avee The 
progran shal address fe enpotance of not Getucteng archwectageca and DCOgICa "OSOUTORS ard hatiats mechan 

or Gages’ wpeces feteres bec colorwes at marme martenatt and prowsle Qguance on Now to avd Gehebence 
Guidance shall motude The production and Gestriputor of mformation cards on endangered aio Prestensd spaces © he 
Pranewng Area The program shal be designed to morease seneiivty ant udersianding of personne! to commurwy values 
qustorns and Mestytes © ure as © etch personne aif be operating The onentabon pagan shal ateo motude mformaticn 
concerning evodence of comficts af subsstonce commerca! fietung actvies and perttmet’ owhgetion 


The pragran shal be aflendec #! leas! once @ year by af personne! mwolved © OF site exploration or Gevetagenert are’ 
production achvthes (imchuding personne of lessees agents contraction: an! subcontractors) and af supervisory and 
Managenal DeTRONmE! lmvolved © nase actwthes of he lessee ant is agents comfractors and suboortractes iniivuhual 
rerwng © tansteratte from one taciity to another except for stements of fhe trarwng speci to e parole site 


lessees shal marian @ record onete Of af personne! afc afiend fe program for so long as fhe se 6 actwe Pough not 
to exceed the 5 most recent years of operations Thee record shal mohude fhe name and Gates(s) of afterdance of each 
ater. ee 
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Stpwte@eon 31" necessary CONST uC permanent tacéthes effete 
Canta Powe Spec ree af eesoratee ad pre boatee efforts shal be 
mage t) tocate permanert tecitve: a5 ta for captor vests a8 prachoa anc Rowe Specs Avee af veescoratee ac 
feeniee Of COmsmiert ef? fe tofoww sferston of tevitiec tagr Quality preackcatee efforts shal be made to locate 
natal Dat cad wghcan®y reduce prey evaiablt, shal be mewnerec Of = permnarernt taciites a2 tar from raptor 
pectOuier CONCERT ae ponds iahes eefends avd "oe hattsts rests a: teastee tf COrreenio® af? Me 


ROP 3-1 O8 and gas lessees and free comractors and subcontractors a prepare and engkermernt bear «teraction plans 
to mwrwee conficts between bear and humans These plans shal mokcde measures to (a) mnerere affraction of bears to 
thre Gr® stes (D) orgarwre layout of bulidings and wort areas i cowie humnanDeer mieractons (() earn personne of 
beers nee OF Or Or sites and entity proper procedures to be foiowed (¢) f authorized Geter bears form the Gr ste ie) 
provide contingencies im the event bears do nat leave fhe site or cane! be deterred by authored personne (1) douse 
proper storage and dmposal of maternats that may be tomx to bears arc! (g) prowele a systematx record of bears on fhe ste 
and m the enenechate area (essees shal Gevetn educational programs and camp i#yout art management plans as they 
prepare ther ease operations plans 
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Table l!-02. Stipulations and Required Operating Procedures (ROP’s) (continued) 


Stipulation K. The lease ara may now or hereafter contain pla: as. arumais. or thew habitats determined to be threatened. 
endangered or other specia status speces BLM may recommend modifications to exploration and development 
proposals to further @s conse vatlon and management obyective to avoid BLM-approved activity that will contribute to a need 
to lst such @ species or thew | ebitat, BLM may require modifications to or disapprove proposed activity that is likely to 
result in jeopardy to the continued existence of a proposed or listed tweatened or endangered species or resuti in the 
Gestruction of adverse moorficabon of a designated or proposed critical habitat. BLM will not approve any ground-disturbing 
activity that may affect any such sues or critcal habitat until it completes its obligatons under applicable requirements of 
the Endangered Species Act as amented. 16 U.S.C § 1531 ef seq. including completion of any required procedure for 
conference oF consultation. 


No corresponding stipulations or required operating procedures for Alternative AB. or C. 
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Objective: Protect the health and safety of oll fieki workers and the gereral public by avoiding the dusposal of sold waste and 
garbage near arees of human activity 
of shail be lef Clean of all debns. 


Objective: Mirumize impacts on the environment from non-hazardous waste generaton Encourage continuous environmental 
improvement. Protect the health and safety of oll field workers and the general public Avoid hurnan-caused changes in predator 


populations. 
Requirement{/Standard: Lessees/permitees shall prepare and implement a comprehensive waste management pian for ail 
phases of exploration and development. including seismic activites The pian shail be submitted to the AO for approval. in 
consultation with Federal, State and North Slope Borough regulatory and resource agencies. as appropriate (based on agency 
legal authority and junsdictional responsibility), as part of a plan of operations or other similar permit application The plan shail 
consider and take into account the following requirements. 

8) Methods to avoid attracting wildiife to food and garbage. Ai feasible precautions shall be taken to avord attracting wildiie 
to food and garbage. (A current list of approved precautions, specific to type of permitied use. can be obtained from the AO ) 

b) Disposal of putrescible waste: Current requirements prohibit the burial of garbage Lessees and permitted users shall have 
@ written procedure to ensure that the handling and disposal of putrescible waste will be accomplished in a manner that prevents 
the attraction of wildlife All putrescible waste shail be incinerated. backhauled. or composted in a manner approved by the AO. 
All solid waste, including incinerator ash, shail be disposed of in an approved waste-disposal facility in accordance with US 
Environmental Protection Agency (EPA) and Alaska Department of Environmental Conservation (ADEC) regulations and 
procedures. The burial of human waste is prohibited except as authorized by the AO. 

c) Disposal of pumpable waste products: Except as specifically provided. BLM currently requires all pumpable solid. liquid, 
and sludge waste be diaposed of by injection in accordance with EPA ADEC. and the Alaska Oil and Gas Conservation 
Commission regulations and procedures. On-pad temporary muds and cuttings storage. as approved by ADEC. will be allowed 
@8 necessary to facilitate annular irnyection and/or backhaul operations. 

d) Disposal of wastewater and domestic wastewater: BLM currently prohibits wastewater discharges or disposal of domestic 
wastewater into bodies of fresh, estuarine, and marine water. including wetlands. unless authorized by the Nationa! Pollution 


Discharge Elimination System (NPDES) or State permit. 
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A-3 Required Operating Procedure 

Objective: Mirwnize pollution through effectve hazardous-metenais contingency planning 

Requirement/Standard. For of- and gas-elated actvies a Hazardous-Matenais Emergency-Contingency Plan shall be 
prepered and mnplemented before transportation. storage. or use of fuel or hazardous substances The pian shall include @ set of 
procedures to ensure prompt response, notification, and cleanup in the event of a hazardous substance spill or threat of a 
release Procedures applicable to fuel and hazardous substances handling (associated with transportation vefucies) may consist 
of Best Management Practices if approved by the AO The plan shail include a list of resources available for "response (e g . 
heevy-equipment operators. spil-Gleanup materials or companies). and names and phone numbers of Federal, Siate. and NSB 
contacts. Other Federal and State reguistions may apply and require additional planning “equirements Aj staf! shall be 


Objective: Mirwmnize the impact of contaminants on fish. wildlife. and the environment. including wetlands, marshes and manne 
weters, as a result of fuel crude off and other liquid Chemical spilis Protect subsistence resources and subsistence activites: 
Protect public health and safety 
Requirement/Standard: Before initiating any of and gas or related activity or operation. including field research/surveys and/or 
seismic operations. lessees/permitiees shall develop a comprehensive spill prevention and response contingency pian per 40 
CFR 112 (OPA). The plan shall consider and take into account the following requirements. 
a) On-site clean-up materiais. Sufficient of-spill-cleanup matenais (absorbents. containment devices. etc ) shall be stored at all 
fueling points and vetucie-maintenance areas and shail be carried by field crews on all overland moves. seismic work trains. and 
sirnilar overland moves by heavy equipment 
b) Storage Containers. Fuel and other petroleurn products and other liquid chernicals shall be stored in proper containers at 
approved locations. Except during overland moves anc seismic operations, fuel, other petroleum products, and other liquid 
Chemicals designated by the AO in excess of 1.320 gallons in storage capacity, shall be stored within an impermeable lined and 
Giked area or within approved aliernate storage containers such as overpacks. capabie of containing 110 percent of the stored 
volume 
c) Liner Materiais. Liner material shall be compatible with the stored product and capable of remaining impermeable during 
typical weather extremes expected throughout the storage penod 
d) Permanent Fueling Stations. Permanent fueling stations shall be lined or have impermeable protection to prevent fuel 

to the environment from overfilis and spills 
e) identification of Containers. All fuel containers. including barrels and propane tanks. shall be marked with the 
responsible party's name. product type. and year filled or purchased 
f) Notice of Reportable Spilis. Notice of any reportable spill (as required by 40 CFR 300 125 and 18 AAC 75 300) shall be 


BEST COPY AVAILABLE 


vruye 


retusting 
Refueling of equipment within 500 ft of the active flood plain of any fish-bearing water body and 100 ft 
fromm non-fish-bearing water bodies s prohibited Small caches (up to 210 gailions) for motorbosts flost planes. stu planes. and 
Ee re ee ee ree een Sel ay Cees 
to conditions. 


Objective: Mirwnize the impact on fish. wiiditle and the environment from contarminants associated with the exploratory drilling 
process. 
Standard/Requirement. Surface discharge of reserve-pit fluids is profibiied uniess authorized by applicable NPDES ADEC. 
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Oujectve: Maintain poputstions of. and adequate habitst for, tah and iverebrates. 


Martan natural hydruioge regrnes im sols surrounding lakes and ponds and martian popuistons of and adequate 

hebRat for fish and nvertebrates 

RequiremenYStandard Wate wir ews form shes Ta, be authored on a site apectix bess om, 

voaumne Gepth and fish population and species Gversficaton Current water wfihdraws! requrenents 

2) Water wtdrawais tor any fen bearing lake 7 & of deeper shal be lentes to 15 percent of the estimated tee wate volume 

located beneath fhe ce 

b) Water widrawats from iakes wih depths between 5 anc 7 f tial conten only ninespime shokiebackt anxiior Alaska biackteh 

are leniied to up to 30 percent of the underce volume 

C) Water withdrawal may be authorized from any lake f the proponent demonstrates that no fish exsst m the lake 

a eee ee ae Oe ee ee eS ee De 

es Yao camanel of nahatiy grounded ton may be extatesd bem lukas end chafien dre on 0 dhe-cpeciie beste éapentng 

upon its size water volume depth and fisn papuliation and species diversification 

f) Removed ce aggregate shall be mctuded in the 15 percent or 30 percent (whichever « the appropriate case) withdrawal ints. 

uriess Otherwise approved 

Q) Any water intake structure: in fish-bearing waters shall be designed operated and maintained to prevent fish entraprnernt. 

entrammnent oF iryury 

h) Compaction of snow co... oF snow removal from fish-bearing water bodies shall be prohibited except at approved ce road 
se 


f 


Tit 


stipulations and agKty 10 OveEriand Moves SerBmEC WO and any Similar Cross COUT) vetucie use of heavy 
equipment on non-roaded surfaces during the wirtter season These restrictions do not apply to the use of such equipment on ice 


poreting Procedure 


Objective: Protect grizzly bear polar bear and marine mammal dennng and/or birthing locations 


RequirementStandard 

a) Cross-country use of heavy equipment and sereruc activites are prohibited wittun 4 nw of ccoupsed 
Wentiied by ADF A&G uniess alternative mitigaton measures are approved by the AO in consultation with 
b) Cross-country use of heavy equipment and serra: actites are prohibited within | m of known or observed pular bear dens 
oe eel Ps meapet ebapeppen tes Nor nese 
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Cageetive: Protect chem basta, misintze compaction of cola, and exisinien tro teeshage, chrusien, compaction, or 
Gupkecement of vegetation 


Requirement Standarc 

2) Ground opersiions shal be allowed only ehen fost and snow covers are at suficernt Gepits t protect he tundra Ground 
Operstons shal cease when the spring snOe™mell begins appromrnatety May 5 im the footvils ares where elevations reach o 
exceed SOO f and appromnatiety May 15 = te northern cosstal areas The exact Gates wf be determined by fe AO 

b) Onty tow-ground-pressure vetuctes stil be used for on-the-ground actwihes off oe roads of pads A current ket of approved 


views oF Offer equipment ef) approved undercarnage 


¢) Of tundra mat and vegetation travis or serscmic tines i profblied however on existing frais serarmc ines oF 

Caren Gearing of Orified snow 6 allowed to the extent fat the tundra mat 6 not disturbed 

6) To reduoe the possibility of ruts vetwctes shal avon using the sane traits for muéliple trips unless necessitated by serous 
satety oO superseding environmental concern The provision does not apply to hardened snow trais for use by low-ground- 
pressure vetuctes Such as 
@) The location of winter ice roads shal be designed and located to mwewnire compacton of sols and he Oreshage abrasion 


compaction or Gaplacement of vegetation Offsets may be required to avon using fhe same route or rack im the subsequert 


vetuctes can be obtained from the AO Limited use of factors equipped wi wate tracks or “shoes” wil be slowed to pul raters. 
Note This provision Gows not mctade tre wpe Of Neery @cuarers wh 


Objective Martain natura’ spring runof paftierns avon flooding prevent strearnbed sedinentation protect water quality and 
protect stream banks 
Requirement/Standard Snow and ce bridges shall be removed breached o sified before spring breakup Ramps arc 


= 


Objective Avoxi additional freeze down of deep water pools harboring over wintering fish and mvertebrates used by fish 


> 
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Objectives Protect fish bearing nvers streams and iakes from blowouts and Tuwnize afteration of pan habitat 
Requiremen’/Standard £ xploratory drilling 6 prohibited in rivers and streams as determined by the active floodplain and fish 
bearing lakes except where the lessee can demonstrate on a site apecific besis that mpacts would be munene! or fs 
Getermined thal ere 6 no teanibie or prudent aflernatve 


BEST COPY AVAILABLE 


constructon of permanent taciiikes such a8 gave arsips 


— —_* _ —_—_——-_— «oe <- = 2 i ee ee : 


Otjective 2 use and access bb tatfone subestence hunting ad fistwg areas and mrwrure re enpact of 
of anc gas actvibes on ar land eete fat anc willie resources 


Requirement/Standard Al roads musi be designed constructed martamed and opersied lb Cresle Tra! ewrormenta 
impacts and to protect subsistence use and access to tadiliona! subsistence hunting and fistung areas Sutyect to approwal by 
te AO. the construction operation and martenance of of fiekt roads 6 fre responsibility of the lessee Note Ths prowmion 
Goes not apply to Mercomenurt) or offer permanent roads constructed eli) putiic funds for genera! transportation purposes 
Thus preserves the opporturvty & plan Gesign and construct public transportation systems to meet fw  conormc. ranaportation 


Objective Protect fistbearing water bodes water quality and aquatk habitats 
Requirement/Standard The design and location of permanent of and gas facilities wittws SOO f of fishbearng or 100 f of non 
fehbearing waterbodes wil orty be approved on a case-by-case bass f the lessee can demonstrate that mmpacts to fish water 
p men See pet oe ecg ia ere eae (Note Also refer to Aree Specific Stiputations and ROP’s for Rivers 


Objective Mamta tree Of marine and anadromous fish and protect subsstence use and access to traditional 
subsistence hunting ard 
Requirement/Standard Causeways and docks are profibited in river mouths or deltas Artifical gravel siands and bofiormn 


founded structures are profiled in river mouths or active stream channets on river defias Causeweys docks artifical! slants 
and bofiorn founded structures shall be designed to ensure free passage of marine and anadromous fish and to prevent 
Se igen ye ander vee equate + fag pananaes A monitoring program may 


Objective Minwnize the potential for pipeline leaks the resulting environmental Gamage and industnal acodents 
Requirement/Staendard. A! pipelines shal be designed constructed and operated uxder an AO-approved Quality 
Assurance/Quality Control plan thet is specific to the product transported 
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E-5 Required Oper 

Objective: Minimize impacts of the development footprint. , 
Requirement/Standard: Facilites shall be designed and located to minimize development footprint to the maxumum extent 
practicable considering environmental, economic, and social impacts. Note: Where aircraft traffic is an issue, consideration shall 
be given to balancing gravel pad size and available supply storage Capacity with potential reductions in the use of aircraft to 
ofl and 


E-4 Required Procedure 

Objective: Reduce the potential for ice-jam flooding, erosion, and restriction of fish passage. 

Requirement/Standard: Water crossings shail be designed and constructed to ensure free passage of fish, maintain natural 
Grainage, and minimal adverse effects to natural stream flow. Note: Bridges, rather than culverts, are the preferred structures for 
crossing rivers. When necessary, culverts can be constructed on smaiier streams, if they are large enough to avoid restricting 


fish passage or adversely affecting natural stream flow 


E-7 Required Operating Procedure 

Objective: Minimize disruption of caribou movement and subsistence use. 

RequiremenU/Standard: Pipelines and roads shail be designed to allow the free movement of caribou and the safe. unimpeded 
passage of the pubic while participating in traditional subsistence activities. Listed below are the currently accepted design 
practices: 

a) Above ground pipelines shall be elevated an average of at least 7 ft as measured from the ground to the bottom of the 
pipeline (except where pipelines intersect a road, pad. in transition zones be“‘ween buried and elevated pipelines. or at ramps 
installed to facilitate wildiiffe passare and subsistence passage and access). 

b) in areas where facilities or terrain :ia@y funnel caribou movement, ramps over pipelines. buried pipelines, or pipelines buned 
under roads may be required by the AO after consultation with Federal, State, and North Siope Borough regulatory and resource 
agenaes (as app’opnate, based on agency legal authority and junsdictional responsibility) 

c) A minimum distance of 500 ft between pipelines and roads should be maintained when feasible Separating roads from 
_pipelines may not be feasible within narrow land corridors between lakes and where pipelines and roads converge on a drill pad. 


E-8 Required Operating Procedure 

Objective: Minimize the impact of mineral materials mining activites on air, land. water, fish, and wildlife resources. 
Requirement/Standard: Grave! mine site design and reclamation will be in accordance with a plan approved by the AO The 
plan shail consider. 

@) Locations outside the active flood piain. 

b) Design and construction of gravel mine sites within active flood plains to serve as water reservoirs for future use 

C) Potential use of site for enhancing fish and wildiife habitat. 
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Objective: Avoidance of human-caused increases impopuistions of predators of ground nesting beds. 

Requirement/Standard Lessee shail utilize bes! available technology to prevent facilites from providing nesting. denning. or 

shelter sites for ravens, raptors, and foxes. The lessee shall proviie the AO with an annual report on the use of ofl and gas 
as Genning, and shelter sites 


Objective: Prevention of migrating waterfow(, including species listed under the Endangered Species Act. from striking off and 
and related facilites during low light conditions. 

Except for safety lighting, Bumination of higher structures shall be designed to direct artificial exterior 
lighting inward and downward, rather than upwerd and outward. All drilling structures, production facilities, and other structures 
that 20 ft shall be as outlined above. 


11 
Objective Minimize the take of species listed under the Endangered Species Act and minimize the disturbance of other species 
of interest from direct or indirect interaction with oll and gas facilities. 
Requirement/Standard: in accordance with the guidance below, before the approval of facility construction. aerial surveys of 
breeding pairs of the following species shall be conducted within any eres proposed for developmen. 
Spectacied and/or Stelier's Eiders 
a) Surveys shail be conducted by the lessee for at ieast three (3) years before authorization of construction, if such construction 
is within the FWS North Slope Eider survey area (Map 62), and at least one (1) year outside that area Results of aerial surveys 
and habitat mapping may require additional ground nest surveys. Spectacied and/or Steller's eider surveys shail be conducted 
following accepted BLM-protocol during the second week of June. 
b) If spectacied and/or Stelier's eiders are determined to be present within the proposed development area, the applicant shail 
consuni with the FWS and BLM in the design and placement of roads and facilities in order to minimize impacts to nesting and 
brood-rearing eiders and thei preferred habitats. Such consultation shall address timing restrictions and other temporary 
mitigating measures, construction of permanent facilities, placement of fill, alteration of eider habitat. aircraft operations. and 
introduction of high noise levels. 
Cc) To reduce the possibility of spectacied and/or Stelier's eiders from striking above-ground utility lines (power and 
communication), such lines shail either be buried in access roads, or suspended on vertical support members, to the extend 
practical. Support wires associated with communication towers, radio antennas, and other similar facilities, shall be Clearty 
a a rem amas earner tania acters 
consultation with 
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-11 Required Ope rocedure (continued) 
Yetiow billed Loon ' 

8) Aerial surveys shall be conducted by the lessee for at least 3 years before authorization of construction of facilites proposed 
for development that are within 1 mi of 2 igke 25 acres or larger in size These surveys along shurelines of large iskes shall be 
conducted following accepted BLIM protocol during nesting in iste June and during brood rearing in late August. 

b) Should yellow-bilied loons be present. the design and location of facilities must be such that disturbance is m umized Current 
accepted miiigation is a one-mile buffer around all recorded nest sites and a minumnurn 500-m buffer around the remainder of the 
within Or activites curtailed while birds 


Objective: Use of ecological mapping as a too! to assess wikdiife habitat before development of permanent facilites, to conserve 
important habitat types during development. 

Requirement/Standard: An ecological land classification map of the development area shall be developed before approval of 
facility construction The map will integrate geomorphology, surface-form and vegetation at a scale, level of resolution, and level 
of positional accuracy adequate for detailed analyses of development alternatives The map shail be prepared in time to plan 
one season of ground-based wildiife surveys. if deemed necessary by the AO. before approval of exact facility location and 


Procedure 

Objective: Mirwnize the effects of low-flying aircraft on wildlife, traditional subsistence activities. and local communities. 
Requirement/Standard: The lessee shall ensure that aircraft used for permitted activites maintain altitudes according to the 
following guidelines 

a) Aircraft shall maintain an altitude of at least 1.500 fi above ground level (AGL) when within % mi of cliffs identified as raptor 
nesting sites from April 15 through August 15 and within % mi of known gyrfaicon nest sites from March 15 to August 15, unless 
doing so would endanger human life or viciate safe flying practices Permitiees shall obtain information from BLM necessary to 
plan flight routes when routes may go near faicon nests. 

b) Aircraft shall maintain an altitude of at least 1.000 ft AGL (except for takeoffs and landings) over caribou winter ranges from 
December 1 through May |, unless doing so would endanger human life or violate safe fying practices. Caribou wintering areas 
will be defined annually by the AO. 

c) The number of takeoffs and landings to support ofl and gas operations with necessary matenais and supplies should be 
limited to the maximum extent possible During the design of proposed oi! and gas facilities, larger landing strips and storage 
areas should be considered so 2s to allow larger aircraft to be employed, resulting in a fewer number of flights to the facility 

d) Use of aircraft, especially rotary wing aircraft, near known subsistence camps and cabins or during sensitive subsistence 
hunting periods (spring goose hunt'ng and fall caribou and moose hunting) should be kept to a minimum. 

@) Aircraft used for permitted activities shall maintain an altitude of at least 2,000 ff AGL (except for takeoffs and landings) over 
the Caribou Study Area (Map 91) frorn June 15 through July 3‘, uniess doing so would endanger human iife or violate safe flying 
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f) Aircraft shall maintain an altitude of at least 2.000 f AGL (except for takeofis and landings) over the Carbou Coastal insect- 


g 


Aircraft for 
—— Rebe! Areas (Map 91) fromm June 15 through July 31. unless Going so would endanger human life or victate safe fying practices 
Seles | 6A teas 
Abandonment Objective: Ensure the final disposition of the land meets the current and future needs of the public 
Requirement/Standard: Upon abandonment or expiration of the lease all of and gas-retated facilites shall be removed and 
Se ee ee eee ee ee eee 
sin to or 
H. may take place by in-person meetings. teleconference. videoconference. and exchange of written documents. e- 
Subsistence § mail, or other means appropriate to the circumstances Consultation does not include public meetings that are primarily for the 
Consultation purpose of information distribution, uniess it is explained at the beginning of the meeting that there is an open dialogue. and 
for Permitted Hes or are actrvely solcied 


Objective: Provide opportunities for participation in planning and decision-making to prevent unreasonable conflicts between 
subsistence uses and oil avi gas and related activites. 
Requirement/Standard: Lessee/permitiee shall consul Girectly with affected communities using the following guidelines 

a) Before submitting an application to the BLM. the applicant shall consult with directly affected subsistence communities. the 
North Slope Borough, and the NPR-A Subsistence Advisory Pane! to discuss the siting. timing and methods of proposed 
operations Through this consultation, the applicant shall make every reasonable effort, including such mechanisms as conflict 
avoidance agreements and mitigating measures. to ensure that proposed activities will not result in unreasonable interference 
with subsistence activites 

b) The applicant shall submit documentation of consultation efforts as part of its operations plan Applicants should submit the 
proposed plan of operations to provide an adequate time for review and comment by the NPR-A Subsistence Advisory Panel 
and to allow time for formal government-to-government consultation with Native Tribal Governments The applicant shall submit 
documentation of its consultation efforts and a written plan that shows how its activities. in combination with other activities in 
the area. will be scheduled and located to prevent unreasonable conflicts with subsistence activities Operations plans must 
include a discussion of the potential effects of the proposed operation, and the proposed operation in combination with other 
existing or reasonably foreseeable operations 

c) A subsistence plan addressing the following tems must be submitied 

1. A detailed description of the activity(ies) to take place (including the use of aircrafi). 

2 A description of how the lessee/permitiee wil minimize and/ur deal with any potential impacts Wentified by the AO during the 
consultation process. 


nnn sess 


BEST COPY AVAILABLE 


: —_— ~~ 


—- oo) ele. - oP cet Oe 


‘'yv ee ee coe 
> 


3 A Getalied Gesorption of the moriionng effort to whe place MmChuding projess procedures personne mvotved and ports of 
contact both at fre wort site and im fhe local community 

4 Comenurucation elements to prowse mformation on how the apgkcant wil keep poterthaly sflected mowduals anc 
Comrmnuniies up to-date on the progress of fie actwites and locators of possive shorter comficts (f any) ef subestence 
ectvites Communication methods could motude hokling community meetings open house "eetngs workshops cewsieflers 
radio and televinion announcements ei 

5 Procedures necessary to facilitate soccer =. subsistence users to comduc! her actvities 

6 in he evert that no agreement 6 reached between he partes te AO shal consul wih the Grecty mvoived partes ant 
Getermine whuch activihes wil ccour moluding the trneframes 

7 During devetopenent monitoring plans must be estatiehed for new permanent faciihes mouding ppetmes to assess an 
appropriate range of potertal effects on resources and sUbsBience a8 Getermined on a case-Dy case bess given the nature anc 
locaton of the facilities The scope imtensity and duration of such plans wil be established mn consultation wih the AO ant 


Objective Prevent unreasonatie conficts between subsistence actwihes and geophysical (sermruc) exploration 
Requirement/Standard. in addition to the consultation process described above for permified acth hes, before applying for 
permits to conduct geophysical (seteruc) exploration the apphoant shall consul wilh local communities and rescents 

a) Because of the large land aree covered by typical geophysical operations and the potential to mnpact a nurniber of 
subsisience users during the exploration season the permifiee/operator wil nutty im writing af potentially tong term 
cabin and cam. users: 

b) The official recogrized list of cabin and carnpsite users is the North Slope Borough's 2001 (or most current) inventory of 
cabins and campsites 

c) For the purpose of this standard potentially affected cabins and carnpsites are defined as any camp or campsite wilhin the 
boundary of the area sutyect to proposed geophysical exploration and/or wittwn 1 200 f of actual or planned travel routes used to 
supply the serernic operations while f is in operation 

¢) A copy of the notification letter and a list of potentially aflected Users shall also be provided to the office of the appropriate 
Natve Tribal Government 
@) Based on that consultation the AO may profbi sersmic work up to 1.200 ft of any known long-term cabin or campsite 
Generally the AO wil allow wintertime seisrmuc wort to be conducted wittwn 300 f of a long-term cabin or carmpeite that is not im 
use 
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Al personne! evolved © Of ad Gas anc related actvtees stad be prowdied mformaion comcsrrung 
Stpuishons reQured opersting procedures standards and speci types of ewwrornertal socal Traditions ad 
outural concerns Pst relate to Tre region The lessee/perniiiee shal ensure Mat af personne! mvolved © perniied actuthes 
sal efend an onerteton progra™ of least once a year The proposed overtathon program stuil be sufrruifie’ to fre AO for 
[eve and approve! and shoul 
2) Provide su@hcsert Getal to notily persone! of anphoatle sipuislions and required apersting procedures as wel as eviorm 
Ovduats wortung on fre proyect of spectic types of eowrorenerntal sonal Padiions! and odture comers Put relate to he 


or 

b) Address tre © motance of not Grtutbing archeeciogrca! and Deolagroal resources and habitats molding endangered’ apecers 
‘sheres bed colores and manne marnenais and prowde guidance or Now to avoc Geturbance 

C) include Quidanor on the preperation prodvoton and Grstrition of mfornahon cards on endangered andor Preaterned 


Kee 


¢) Be Gemigned to rxrease sensiivty avd uidersianding of personne! to community values customs and Mestyies im areas © 
which personne! wil be operating 
@) Inctude information concerning avoxdance of comficts eli) subestence commerce fietung actuihes and pertinent mitigation 
f) inchude information for arcraf personne concerning subsmience actviies and areas/seasons Mat are particularly sensitive to 
Geturbance by low Sying arcra® Of special concern § arcra® use nee traditions subestence cabins and canpeiies fights 
Guring spring goose hunting and fal caribou and moose hunting seasons and fights nea North) Sione communes 
Q) Prowkde that individ al training is transferable form one facility to another except for elements of Se trarung specific to a 
Dao har she 
h) inctude on-site records of af personne! who aflend fre pragrarn for so long as the site 8 active Mough not to exceed the § 
most recent years of operations Ths record shall inchude the name and Gates(s) of aflerndance of each sflendee 


Otjective Mirwrize the dierupton of natural flow pafierns and changes to water quality the Greruption of natural functions 
resulting from the loss or change to vegetative and physical Charactensiics of floodplan and riparian areas the loss of spawning 
rearing OF Over wintering hatsitat '~ fish the loss of cultural and paleontcotogical resources fhe loss of raptor habitat mnpacts to 
subemience caten and camps! es the drruption of subestence actwties and mnpacts to soenc and offer resource values 
(See ROP 0-1 tor restrictions on exploration activities ) 

Requirement Standard Permanent of and gas facilites motuding gravel pads ‘roads arsirips and ppetines are prohibited 
the stream bed and adjacent to fhe vers listed betow af the distances dentified These setbacks are measured from the 
Centerine of the river as determined by the current hydrotagy at the tne of apphoation The standard setbect 6 % ™ and 
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8) seed 6 requred & protect Importer raptor habitat (For locathuns stong Overs where select Gatances Cwrnge see 

Map 20 ) On s case-Dy case bese and © commutation ef Federst State and Nort Stape Borough regulatory and resource 

agences (a8 appropriate besed on agency lege auTorty and putedichona resporsiiity) essevia poeine and road Coss. 

perperndioular to tre an Charme! aff be pecnwiied (unless noted ofverwse) frough setback areas The above setbacks may 

not be prachoa! eff ower Geftas in hese sftustons pernanert taciithes shal be Gesqred to efistend 2 200-yes flood evert 

8) Cotvite Pwer a) setback form the northern bi (cw bart f tere 6 no bk) of tre Colville River extending the length of 

frat portion of the ower eiitun the Planning Ares Road crossings mitended to soley support of ad gas actwiles are profibied 

Note Ths provision does not apply to miercomenunity or offer permanent roaus Constructed wiih pubic funds for genera! 

raraportaton purposes Ths presurves Me opportunity to plan ard construct pu®ikc ranaportaon systerns to meet the 

ecomom. Taraportaton and pubic heali> ard safety needs of the Of Masha andlor communities eitwn NPR.A 

bd) pages Rover a So cre setback from the centertine of the pipe River tom the mow south t Sec. 19, TIN, 

RITW. UM From Gec. 18. TTN, RITW. UM t Geo 4 TIN, RIZW. UM «@ tne setback & required @ Sec 4 TIN, 

RIZW UM 2 oem setback wil be required to the comfuence of the Kigallt River and Maybe Creek ( setbet dstances 

orvy apply \) the west bare ehere the kpamne River a the Area boundary 

C) Ataetak Poor 2 Some setback from the centertine of the Aisktak extending from the mout to the iipiout River 

6) Crpp Rover a Seem setback from the centertine of the Chinn River extending from the mou to the ipagut River 

@) Ovurnalt Rive- 2 Sore setbect from the centertine of the Ournalit River from the mouth upstream to Sec § TEN RI4W UM 

and « <i setbeck fom Gec 5. TEN, R14W. UM upstream t Sec 2. TSN, RISW. UM 

er ee eee 
F UM 

9) Rover a 4-7 setback from the centertine of the Kigali River from the confluence with the ikpikput River upstrearn to 

me Area boundary 

meat (A: 17h i eateaeetmaaaaaaaimaliaaa a gl 

VM 

\) Tapagora River a %e-r setback from the centertine of the Tapagorus River from the mouth upstream to the confluence with 

tetwatat Creat A >. setback from each bart upstream fromm the comfuence with the Istuatas to Sec 3 TTN RITW UM 

by a er setback from the centertine of Ist.uktat Creat from the comfuence wih the Tapagorus River to Sec 24 
RI6W UM 

t) Meade River a % mw sefbect from the centertine of the Meade River upstrearn to Sec 6 TON R21W UM A 1/2 mile setback 

fromm each bare upstrearn from Sec 6 TON R21W UM to the Planrwng Aree boundary 

') Ueuttut River a Sem setback from the centertine of the Usuitue River upstrearn from the confluence with the Meade River to 
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(conned) 


ee ee ee ee re 
11" R2W UM 

n) Negesanture River 3 > om sefbecs from the centerine of he Nugeaxture River upstream trom the confluence wait ihe Meade 
‘River Sec 1 TIN, RZ5W UM 

0) trae Rewer 2 %-™ setback from the centertme of the inaru Riwer from the mou upstream to Sec 17 11'S R25W UM 
~~ 2 ‘em setbacs from the centerime of Kucheas Crees from the confluence aah the ina. Riwer upstream to 

| 20 TIN R26W UM 


Otective Mirwruze re Gruptorn of natura flow pallens anc Changes to este Quality the dsruphor of nature! futons 
resulting horn the joss of Change to vegetative anc physica’ Cwractensics of deep eater iakes the loss of sp@ereng ‘eanng oO 
ower errtenng habitat for fen the toss of cufturs anc peleoniotogeca’ resou 25 mpects © subsstence cate) anc camp sdes 
anc tre Gsruptor of subsaience acivimes 
Requirement Standard Permanent of anc gas facies eCudrg gere pads Osds arsInps anc ppelmes ae profited oF 
the ke oO akebed anc etter. tm of De orderwary "ugh water mart of any Geen ake a5 Geterrmuned to bem ake rome il ¢ 
Gepth > 4m (Mebor 1985) Or 2 case-Dy Case Dasa anc © cOmsuitgbon wat Feders State and Nort? Slope Borough reguistory 
anc "e@SOur”ce agence 25 amp upnate Dasec OF agency igs aufhorty 400 punedichow "Ssporeéaity essevha penne ‘Osc 
CrOBSINgS anc offe permanent tacdthes may Ge perriied fwrough or © these areas efere fhe iesaee Car Germornstrate or 2 ste 
Se Se ee 
eae tet Adrer atty Lagoor and Asso-wstec wands 
ease sStpvtstor: for Oease iraet Adrwalty Ba, Cisor _agoor anc the Garne islands comer .oecik crtene Tt levee beer 
mocorporatec otc shpvuiahor enguage Because of senatve eokageca SOUrORS and/or subsstence concerns of Oease irae 
Aarwety Ba, Etsor _agoor anc ewan of the Garne isiands te standercis fo expiorstor anc Gevetonmnern! actwtees are se 
rag? wal? the burden of proof esting wi? fhe user © dernonstirate to he AC wt granting a approves 6 eerarted 
Otyective Protect fer anc eadie Sabts! preserve ay anc wate Qual) anc Tewnwe "me ts & Tadhore subsstence 
achuies anc Neto tave routes or Dease tet Adrwalty Bay anc Etsor _agoor 
Requrremen’Standerd (Eapiorston) (+ ac ge exeorst or Gperabors ¢ 5 Sieg sen explorstor anc lestmg are wor 
stowed or Geese ue Adrwatt Ba, anc Etsor _agoor mochudeng ceture anc bere aiends Getewer May °S ant Octobe 
‘S of eect seasor Requests to approve of any actwtes must be suleiied © advance anc mus! be sooo parsd by ewdence 
arc Goovteriahor wt Gemnorvst ates to te satetactor of re Authored Ofhce et fe acho: o achetes meet af of fhe 
tahoe, otene 
e Cageorehor achvtes e@ so weesonady, confec ef radthorwe stestes 20 > mga) "Oe seasons) 


es Ss a ee _ 


Rover '— —' +; eer — 
Lense Water anes 
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b) There is adequate spill response capatlity to effectively respond Guring penods of broken ice and/or open water or the 
availability of allernatve methods to prevent well biowouts dunng penods when adequate response capatility cannot be 
demonstraied Such alternative methods may include improvements in Diowoul prevention technology equipment and/or 
Changes m operatonal procedures and “lop setting’ of hydrocarbon-beanrg zones: 

Cc) Reasonable efforts wil be made to avon’ or rmunwraze wnpacts reiated to of spill response activites including vessel awcraft 
and pede: nan wafic wil be conducted to munenuze additonal empacts or further compounding of “direct spill” related mmpacts on 
#88 PeSUUrOsS and subsustence uses 
¢) The tocatton of exploraton and retated actives shall be siled so a8 to not pose a hazard to navigatbon by the public using 


nan use 

Dy the North Siope Borough recogruang that manne and nearshore travel routes Change over time sutyect to shifting 
enwronmental Conditions 
@) Before conducting apen water actwibes the lessee shall consull with the Alaska E siurno Whaling Comrnession and the North 
Stope Borough to mwrwrraze empacts to the fal and spring subsstence whaling actrthes of the communibes of the North Slope 
Requirement/Standard (Development) With he excepton of mea features SUCh as pypelnes NO Permanent Us and gas 
tactibes are permufted on or under the water wittun *. mm seaward of the shorelme (as measured from mean mgh tide) of Dease 
inaet Adrruraity Bay anc Elson Lagoon or the natural siands (excluding Barner isiands) Elsewhere permanent facies wih 
Dease inet Adrmwaity Bay and Elson Lagoon wil only be permitted on or under F2 water ¢ they can meet afi the following 
otew 


f) Gesagn and construction of taciifhes shail munwnuze enpects to Yadihona! subsstence uses avel cormdors seasonally 
once ates fet and wide -esources 

g) Oety operations! actvibes mctuding use of suppor! vetucies watercraft and arcraft traffic sione oF m combination with offer 
past present and ressonatty foresee “Ste actwihes shal be Conducted to vwwreze enpacts to radihons subsstence uses 
vevel corndcss and seasonally concentrated fish and widite resources 

hb) The iocation of of and gas taciihes mctuding artifice! sient ptatioms asscasted ppelnes ce o offer roads Dndges or 
Causeweys thal be s@ed and constructed so a8 to 10! pose a fwzard to newgaton by the pute using Wradihons Mmgh use 
subastence-etaied reve! routes mito and Mrough Dease inet Adrwrality Bay and ison Lagoon as Gentihed Dy the North Siope 
Borough 

\) Oernonstrated year round of spl response Capatiity mctuding he capability of adequate response Guring penods of broker 
<8 Of Open eater of the avetabdity of ahernatve methods to prevent wel Diowouls Guring penods when adequate ‘esponse 
capably cannct be Jemonst ated Such afternaive methods may mcude seasons Oring restictons provements ¢ biowoul 
‘weaned equernent ado venges © operators procetves and op-sefing” of Mydrocarbon foanng zones 


vadibona subsistence-eisted rave! outes into and through Dease inet Adrruraity Bay and Elson Lagoon 43 dentthed 
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|) Reasonabie efforts wil be made to avoid or minimize impacts relisted to of spill response activites, including vessel. aircraft. 

and pedestrian traffic that add to enpacts or further cornpound “direct spill” related impects on area resources and subsistence 

uses 

ere eee Se SAEED, So ates Ole ees ee Be Site Sie Se ae eee 
to the SBiee Eo communities & Ge Nore Seve. _! 


ee ee Se ee arn oO en eS eT TO Tey 


Requirement/Standard 

a) Aenal surveys for brant nesting colomes and brood-rearing areas shall be conducted for 4 munwmnum of 2 years before 
suthonzation of construction of permanent facilites Al a minimum. the survey area shail include the proposed development 
sfe(s) (ie the footprint) and the surrounding 7m area These surveys shall be conducted following accepted BLM protocol 
b) Development may be profubited or activities curtailed within 4 mi of all dentified brant nesting colores and brood-reanng 


Study Area 

Requirement/Standard: Before authorization of construction of permanent facilites. the lessee shall design and implement a 
Study of caribou movement. especially Guning the insect season The study would inctude a minimum of 3 years of current data 
on caribou movernents The stucy design shall be approved by the AO and should provide information necessary to determine 
facility (including pipeline) design and location Lessees may subrwl individual study proposals or they may comtune with other 
lessees im the area to do 2 single joint study for the entre Caribou Study Area Study data may be gathered concurrently with 


Objective: Mirwruze hindrance or alteraton of caribou movement wittun caribou coastal insect-rebe! areas to prevent 
contarmnation of manne waters. loss of mnportant Ded hebdat. alteraton or disturbance of shoreline marshes. und mmpacts to 
subsistence resources actvibes 

Requirement/Standard. in the Coastal Area pernanent of anc gas facilites inctuding gravel pads roads airsinps and 
papetnes established to suppor! exploration and development actvibes shall be located at least \. m iniand from the coastline to 
the extent practicable Where as a resull of technological imitations econormcs logistics or other factors a facility mus! be 
located wittun . mm intand of the coastine the practicality of locating the facility at previously ocoupsed sites such as the former 
Cape Senpson Peard Bay or Wamwngnt OE W-ine sites shall be considered Use of existing sftes wittun ). m of the coastine 
shall atso be acceptable where (6 demonstrated that use of such sites will reduce mmpects to shorelines or otherwise be 
envronmentally preferable Al iessees/pernmutiees involved i activites in the mmmecate area must coordinate use of these new 


4.2 ornare ohne wi) of ofver prospectve veers. 
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Final lmograted Actrvity Plan/Environmental impact Sustement, 2003 
and perating Procedures for the Preferred Alternative (cc 
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Objective: Prevent or minimize loss of raptor foraging habitat. 
Requirement/Standard: !f necessary to construct permanent facilites wittun the Colville River Special Area. all reasonable and 
practicable efforts shall be made to locate permanent facilities as far from raptor nests as feasible Within 15 mi of raptor nest 
shes. significant alteration of high quality foraging habitat shail be prohibited unless the lessee can demonstrate on a site-specific 
basis that impacts would be minimal or @ is Geterrmined that there is no feasible or prudent alternative Of particular concern are 
ponds, taxes. wetlands. and npanan habitats Note On a case-by case besis. and in consultation with appropriate Federal and 
State regulatory and resource agencies. essential pipeline and road crossings will be permitted through these areas where no 
other 


K-83 Le«se Lagoon Special Area 
Objective: Protect the habitat of the fish weterfow!, and terrestrial and marine wildlife resources of Kasegaiuk Lagoon, and 
protect traditional subsistence uses and public access to and through Kasegaiuk Lagoon for current and future generations of 


North Slope residents. 

Requirement/Standard: Within the Kasegaiuk Lagoon Specie! Area. oll and gas leasing is approved subject to the decision to 
Jeter the implementation of oll and gas leasing in the “Leasing Veferral Area * When leasing is implemenh<«1, no permanent oi 
and gas facilites are permitted within the boundary of the Special Area Geophysical (seismic) exploration is authorized subject 
to the terms and conditions provided in other applicable ROP’s No restrictions are imposed on traditional subsistence activities 


and tor 
4 ---= 

The lease area may now or hereafter contain plants. anirnais. or thew habitats determined to be thweatened, endangered. or other 
special status species BLM may recommend modifications tc exploration and development proposals to further its conservation 
and management objective to avoid BLM-approved activity that will contribute to a need to list such a species or thei habitat. 
BLM may require modifications to or dic approve proposed activity that is likely to result in jeopardy to the continued existence of 
@ proposed or listed threatened or endangered species or resull in the destruction or adverse modification of a designated or 
proposed critical habitat BLM will not approve any ground-disturbing activity that may affect any such species or critical habitat 
until @ completes its obligations under applicable requirements of the Endangered Species Act as amended. 16 USC § 1531 et 
$eqQ . including completion of any required procedure for conference or consultation. 


ROP = Required Operating Procedure 
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Urrwant “946 Brockman Topset 70 Unknown 
Fish Creek 1949 Broctuan Topset Urano Unanown 
Sam Sarrow 1949 Beavtotan None Pa) 
Senpecr 1950 Broctuan Tapset 12 Unenown 
Me are 1950 Broctuan Tapset Uninc 20 
Woll Crees 1951 Broctuan Topset Unknown Union 
Guo 1951 Brootuan Topset Unknown 600 
Square Lake 1952 Broctuan | opset Uninoneen SS 
East Barrow 1974 Beavtorhan None 13 
| Watanpe 1980 Beavtorhan Unknown 32.180 
Ska ‘Be Beavtorhan None 12 
Rendezvous A 2000 Proprietary | Test 360 and 6 6 MMctgpc 
Sper | 2000 Proprietary | No Test Rates Announced 
Spert 1A 2000 Proprietary | Test 1.550 bopd and 26 5 MMolgnd 
Moose's Tooth C 2001 Proprietary | No Test Rates Announced 
Lookout 1 71 Propnetary | No Test Rates Announced 
Rendezvous 2 2001 Proprietary | No Test Rates Announced 

1963 

1082 

‘Wee 

1905 

1997 

2000 
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Sources 
Kormtee® et @ '067 Bec 190! Aste Oepertmernt of Natue Resouces 2000 PiOmagtt’s Pus Driling Wire. 
200-4. 0. c Gnngtch “DOT 
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Senpson Core Tat 63 

Senpaon Core Test #5 66° 16 TSOWw" en) «tw 
Senpson Core Test #7 66" 16. 1SoWw" wy; 6toW 
mgnon Core Test 16 17 Ww en) tow! 
Senpson Core [est 69 96°17 S1Tw" en) «fw 
enon Core Tost ¢ 198" 17 S39" wn) ow 
Sienpson Core Test #1! 66° 17 Saw" wn) Ot Ww 
wnpeon Core Test #12 198" 17.s00"w wn) ow 
Senpson Core Test #1) ‘54° MB 420~W wn; 6TtW 
pron Core Testes 184" 34.339" on] nw 

Senpson Core Tes! #\4e 154° 38 S38w on; 6Ww . 

ypmon Co Es oe en) nw ~ 

Singeon Core Test #16 166° 37 aoTw" wn, 6Ttw uM 
wrgnon Core Test #7 185" 38. S50W" on) nw 

Senpeon Core Test #16 168" 40.217" wn; Tw i 
hs 186" 42 yeOW* won) vw 

% SeatTw'!l 166° 26.01TW" 1oN ‘OW 9 ™ 

42 Tabve ti}? 
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Senpeor Cove Test £28 


Surgeon Core Tout €28 


Sere@sor Core est 6X 
ore Test 63! 

Su Meade ‘es! Wet # 
Tost We ot 
Square (ake Test Wet #° 


Topagore Test Wet #' 
Tost Wel @ 
Tuvete Test Wet 6° 


S400 
°  stite cnginede Gate are NAD]! Ab otter Gata are WOSE4 (NAD 8), 
Not ewadiatwe of Sot apphcatee 
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-124204 


175212 


27 Sept. 


27 Sept. 1 Oct. 
Range 11 Sept. to 15 Oct. | 19 Sept. to 12 Oct. 4 Sept. to 14 Oct. 
243 236 259 
Range (extreme) 226 to 261 198 to 260 212 to 288 
Average maximum - 43 32 
thickness (cm) 


10 to 83 


Averaye starting time 28 May 6 June 
Range (extreme) 16 May to 15 June 26 May to 19 June 
Average length (days) 122 106 
Range (extreme) 104 to 139 105 to 167 77 to 153 


Tceeieech Pinebtoane Cansenative Benden, 1008. 
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Table [11-03 


Ne te 


Suite Compounds ‘ ° . ° . . 50 


| A-yeer averaging wees not to be exceeded Tore than once each yeas exept thal annus means may Not be exceeded 
\ Masha. Deparment of ar-quatity stenderc 


Arcuas geomet meen 
* Canes fi standards refer to the Prevention of Significant Detenorston (PSD) Program The standards are the maximum 
provements mn poltante elowed above previously estabiened beseine concentretons 

The State ozone standard compares aah netone standards tor photocherncal omdants whch are meusured a8 Orone 
* Tre |-Nour standard for orone = DeSec On 8 SteUBhCA TBthe then a determinmt« atiowence for an expecta) exceedar« + 
uring 0 yeu * 

Arn... etpenetc meen 
* Pid., 0 the pareeutete matte: lees then 10 mcrometers in serodynermns camete: 
* afared when errue erthmetc mean concentrston 28 determined in accordance with 40 CFR 50 super K 
equal to or tess than 50 yom’ 
Atarast when Ge expectsd number: of days per calendar: year with @ 24-hour everage concentration above '5C yg/m’ as 
Getermined in accordance with 40 CFR 50. subpert K. © equal to or less than | 

Mammurn eraiunetc meen everaged ove: 8 calendar quarte: 


-- Te 
vor’ © Mecrogrems per cubic met.+ 


of Grvironmental Conservation, 1962, 60. 18. AAC 50.010. 16 AAC 50.020. 40 CFR 52.21 (43 FR 
60.6 (G2 FR 24663), 40 CFR 51 166 (53 FR 40671) 


Table 11-04 


’ Lead wes not monitored. 
‘ Se CCP (Central Compressor Plant) Prudnoe Bay mondonng program selected for masmum poliutant 
CONCENtrEBOns All Gata is for years 1992-1996. 

Ste Pad A (Orili Pad A). Prudhoe Bay monitonng program. ste of previous monitoring. selected to be more 
representative of the geners arse or neighborhood. Ad Gata stor years 1982-1996 

Sae CPF .1 (Central Proosssing F ecility). Kuparuk monfonng program. selected for maximum pollutant 
~~~ eee ceearear saan a ema me iis 
is for 1906- 
* Site OS-1F Kuperuk monaonng program se setected to be representatve of the genera! ares or neighborhood AY 
gate is for years 1990-1982. 

Appucabie Natone! Amntwent Aw Quatity Standards See | adie |1/-08 for more specific definitions of ai-quatity 
"St rao sande rowers 
* Second highest oheerved vaive (in accordance with approved procedures for determining aminent-au quality | 


* Macrograme per cubic mete: 
_ No Gate eveladie 


ERT Company. inc 1967 Envwonmental Science and Engineering. 1067 ENSR 1996. as cited in US Army Corns 
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cm but <1.5 m in height 


15min 


vegetation and <10% wet sand, mud, or Jo4 


vegetation and <10% wet sand, mud. or je 
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Table 1-07 
Occurrence and Representative Abundance and Density of Selected Birds in NW NPR-A 


RedtwostedLoon | C | early June — late September 3,085 70 
Pacific Loon Cc late May - iate Septernber 27 36 70 
YelowblledLoon | U mid May — mid September 2.898 59 
Tundra Swan C mid May — early October 9.961 52 
— Cc mid hay — mid September 120,202 59 
Brant FC | tate May — « ty September 9.750 30 

FC | early June — mid September 18,758 " 

A 

C 

C 

‘ 

A 

C 


Glaucous Gull Cc earty May - November 17,575 62 0.40 
Sabine s Gull FC late May ~ earty September 11,006" oe 0.21 
Arctx: Tem c late May — earty Septernder 22,330" 68 0.31 

FC lave May — mud September 7,102 61 OM 
Ptarmigan c Resident ma ma 40-90 
Notes: 


* Status: A = Abundant. C = Common, FC = Fairty Common, U = Uncommon, 

* Resident = Present throughout the year 

* Database Most species. average for late June-earty July 1986-2002 Paw Survey area (Mabes Platte and 
Sten, 2003). Common eider, nearshore area 1999-2002 (Deu and Hodges. sider, Snowy owl, Common 
raven, mid-June average 1993-2002. Eider Survey area (Larned. Stehn, and Platte, Peregrine taicon. 
Gyrtaicon, Roughtegged hawk. 1999 (non-Colvilie River sightings. Ritchie and Wikiman. 2000) and 2001 (Colvilte 


Table [11-07 “09 
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ee 


es) 

niet 
en ee ee ee ee - — 
— ye st. 


SE etre in coms Seamed Cen emet anne dite tun Des ant 
NPR-A Planning Aves = 60% of the total ACP exter survey area 


Oew and Hodges, 2003; Larned ef ai. 2001. Larned. Stehn. and Platte, 2003. Maliek. Platie, and Stehn. 7003. Ritchie 
and Wikdman. 2000. Swem. 2001. pers commun 
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rd ure 
eary June me re 
ras Whary ate May 
Tundra Swan late May early June 
ae sune 
Greate: Whftte mc May ate May 
fronted Goose | carly jure mud June 
Northern Pintad trad June 
Mates tate (tay \ate June 
rad May mrad June 
King Eider | gts May early July 
Long-tailed ate June 
Duck tate May early duty 
Notes: 
Nondreeding. taled breeder moll migrant late June-earty August 
Nondbreeding young of the previous year and falled breeders molt in late June 


nonbreeders. tailed breeders. and femaies with broods 

depart early July-earty August 

i Beaufort Sea for 2-3 weeks before moli-migration starts in mc July femaies stage in Beaufort See muad- 
before they depart in early August 
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Derksen, Rothe, and Ekirxige. 1961. Johnson and Herter, 1989. PiRtetka 1974 
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* Assumes 17,000 1 Kene Penmsute Borough 
— Osta not eveiatte as of November 2001 


Source 
Aiasta Department of Labor anc Workdorce Development Research and Analyses Section 
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Taian tedematibety eh end qua tntaty engines Oo WEB. 
* Date for 1999 and 2000 not evelabie as of November 2001 


Aiasha Department of Labor and Workforce Devetopment Research an’ Anatyes Secton 
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North Siope Borough Emptoyment by Emptoyer and by Community| 
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Table Ill-14 


A 


2 ; ae 73 


Results include only those househokds responding to the census survey and to the question. “During the recerit 
calendar year, what is your best estirnate of the money you spent for subsistence activites 7” 


Source. 
North Slope Borough. 1999 
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Table M-17 
Percentages of Edible Pounds of Subsistence Resources for Point Lay, Wainwright. Barrow, 


Notes 

: for the penod 

* Ringed and bearded seals provided 2% 

> Represents all manne mammals harvested in 1994.95 | polar bear and 23 nnged seats 
* Not harvested for food 

* Birds and eggs. 

* Not calculated in report 


Key: 
. = less than 0 1 percent 
— Date not evellabie. 


Sources. 

Stoker, 1963, as cited by ACV/Braund, 1964. S R. Braund and Associates. 1969b. State 
of Alaska. Department of Fish and Game 1995b. Brower and Opie. 1997a.b. Opie. 
Brower, and Bates. 1997 
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# Resources by Common Name, inupiag Name, and Scientific Name 
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Notis 

‘ Point Lay resources used 1987 

? Wainwnght resources used 1987-1990 
’ Barrow resources used 1987-1990 

* Aigasuk resources used 1992-1993. 

* Nuigsut resources used 1993. 

* Red fox (Cross, Sliver). 

” Harvest of silver. king. and sockeye saimon is rare 


An unchecked box might mean a resource was not used or especially in the case of “Other Resources.” the 
resource might have been used but use was reported as “bernes” rather than “biuebernes” for example 


Key: 

ns = Nonspecified. 

wi = Whitefish. 

—  ® Not evailable or not applicable 


Source 


SR Braund and Associates and University of Alaska Anchorage. institute of Social and Economic Research 1993. 
Pedersen 1995a.b. SR Braund and Associates 1996 
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Marne Marenats 76 v7 
| Terrestrat Marnenats 77 76 
Fah 60 81 
| Beds 6s 76 
Bownead Whate 7S $ 
Warrus 2 is) 
Bearded Seats “6 7 
Ringed Seats 19 31 
Spottec Laie ’ 2 
Racusurtune 
Price. Pxmaur 7 2 
Saienatanydindl 
Carton 77 74 
Moore 7 10 
Brown Bear 0 6 
Dall Sheep 3 0 
Wolverine ’ 6 
Arctic Fox 5 13 
Red Fox . 23 
Whitefish (af species) 4 74 
Grayang 21 6s 
Arctic Char 5 3 
Salmon (af species) 6 % 
Burbot 10 57 
ee 40 73 
Exders 82 % 
Prarrmgan 2 45 


om ep parce. 
* Less then 0 TS. 


Sources. 
SR BGreund end Associates and UAA (SER. 1993. Pedersen 1995a 5 SR Braund and Assocates 1996 
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Househokis perbopating in survey (n= 40) Tota! househo 


Source 


Fuller and George. 1982 
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oT Naveen parton ating © mtaste ce heaves! 
* Not © report 

* Net eaten 

Nuniber of hovesteits h# De serge 86+ 119 

Neuter of Novsenhods fre comnurdty “1 

= * Onte "ot eveiatee 


Source 
State of Masta Oepartrert of fat ant Gaerne 190% (908 
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3,944 16,289 17.38 5.40 13.0 

499 48.73 17.38 55.9 

Canada Geese 435 aes 42.48 15.14 528 
Seabirds and Loons 4 a 0.15 0.06 34 
Murre 4 7 0.15 0.06 34 
Ptarmigan a3 | 7.70 275 51.6 
Eggs 1,188 178 4.14 1.48 54.2 


Household harvests were unknown but were estimated from the known community harvest. This introduces an 
prtificially high vanance into the total pounds statistics 

Percentage of households participating in subsistence harvest. 
? Not calculated in report. 
* Not eaten. 
— Data not available. 
Number of households in the sample (n = 25). Number of households in the community = 43. 


Source: 
State of Alaska, Department of Fish and Game, 1995b, 1996. 


Te -) 10-15 ~ - 
1984 - “ 7 

| 1985 > 2 = 

| 

| +986 ~ - s 

| 1987 6? - ss? 
1988 0 0 (59) 1 762) ° 
1989 0 43 (159'* 11 (109)’ 
1990 0 0 7 
1991 0 32 23 
1992 0 33 762) ° 22 {206} ° 
1993 1 44 31 
1904 1 AA 16 
1995 4 83 10 

| 1996 4 23 8 

| 1997 0 48 35 
“998 6 69 22 

| 

| Table 1-25 "3 


Source: 
USDOI, Fish and Widilife Service. 1997. 2002 
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2 i 
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: 10 27 BS) : 
1 6 9 (11) ’ 
| 14 99 | 
é . 3% 
3 6 7 2 
0 2 16 (11 3@) 
3 4 18 (1 7) 
i 10 2s ‘ 


* Harvest season is July 1 to June 30. 
“ Numbers are reported number of bears harvested annually Numbers in parentheses are number of bear tags 
, actually collected by FWS annually 

Algasuk also harvested 2 bears during the 1968/89 season 


Tabie [11-26 78 


een _— ——— a - aeons, teens: ielllle all - ay 


——e 


whalers participated in the subsistence bowhead hunt by joining Barrow whaling crews: 
1962 most Nuigsut hunters who wanted to hunt whales went spring whaling with one of the other coastal 


> According to ADF &G (19938) two Nuigsut househoids worked on a successful Barrow whaling crew and recerved 
shares equivalent to one-tenth of a whale each (whale weight = 19 625 bs) 


2 0 ‘| 

2 2 ‘ 
+964 2 ‘ 0 
1985 2 5 1 
1986 3 e 1 
7 4 7 r 
1988 & 11 0 
1989 2 10 2 
1990 4 11 r 
1991 4 13 2 
1982 0 22 2 
1983 4+ 1 stinker 6 3 
1994 7 16 0 
1995 5 16 4 
1996 5 24 2 
1987 3  ) 3 
1998 5 25 4‘ 
1999 5 24 3 
2000 5 18 “ 
2001 6 28 3 
| 


Stoker, 1963. as cited in ACV/Braund. 1964 State of Alaska Dept of Fish and Game. 1993a.b George et ai 1993. 
, 1993, Philo « al. 1994. Stoker and Krupnik. 1993. Alaska Eskimo Whaling Commission. 1993. 1994 1995. 
SR. and Associates, 2002. impact Assessment. inc 19908 
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Total Fish AR 

Total Satmon 2.088 
Total Non sairnon 66.199 
‘Smee 1825 
Cod 17,018 
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Number of househotds m sample (n= 101) Nurmnber of househokis m fre comrnurty = 937 
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H's 201 . ~ 
I 4 131 
HH's 775 5 = 
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' 
Notes 
' Total avatabie househonis = 55 


* Degree of subsistence parbopation based on how much meat and fish consumed from own househokd 
subsistence activity Levets of subsistence defined as 


Miewnal = under 20% meat and fish from own HH subsistence 
Moderate © 20% to 40% meat and fish from own HH subsistence 
Actve = over 40% meat and fish from own HH subsistence 


Key 
HH 0 OU®- Moweehotd Marvest 


Adapted from impact Assessment inc 1990 citing North Siope Borough Department of Planning and 
Carmrmuniy Services Census of Population 
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Norlbecs: Nanonal Pewroiowm Reserve Alaska 


Tabte @-31 
Atqasut Subsistence Harvest by Month (July 1. 1934 to June 30, 1995) 
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* Not eaten. 
* Some not eaten. 
Number of households in sample = 62. Number of households in the community = 91. 


Source 
State of Alaska, Dept. of Fish and Game, 1995b. 


u | BEST COPY AVAILABLE 


Table I1I-32 


Yo. | 


Table it-33 


0 
"Brose Whnetio? 7 Ss 
a ee 
Fist Unger tthec o| oO 
~ a 
7 6 0 , 
o| 0 
0 
o| 0 
oe Sh 
nh i ea 
o| 0 
O10 
— . : 
a ill 
’ 
: a me La 
| o| oO 
| Oo; 0 
o| oO ; 
olel a 
n) o| 6 7 
) o| 2 . 
) O01 0 


" The harvest of arctic orsco and humpback whitefish is underrepresented one househokd provided evidence of a significant but 
unquantifiable harvest by saying that ‘sled loads” were harvested “every couple of days during October and November * 


Sources: Brower and Opie 1997 Brower and Hepa 1998 
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12(b) 
jp A This is added to the remaining 

gntitement figure in the above table The Federal Government currently owns the subsurface estate 

, Pursuant to the NARL Agreement. this figure represents Berrow's full entitlement fo: 12(a) 

” Based upon the Technica! Corrections Act of 1982. an acreage credit of 935 35 acres occurred as a result of the title 

recovery actions. Barrow a'so received the subsurface estate for sand and grave! on 68.053 acres for surface acres 

selected by ASRC uncer the Gas Field Transfer Act Al present. the Federal Government owns the subsurface exctuding 

sand and gravel and natural gas. under the village selected lands and conveyed lands in the Barrow area 

“ This had 2,713.81 acres subtracted for the titie recovery of Native Allotments that are being replaced per the Technical | 
rare on te yendbag~ | 


have 39.99 acres added once the Native Allotment title recoveries are complete for F-15473 Parcel D 
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Table M-35 

(A) Peard Rover 979,560 
(8) Crpp Rover 1.714427 
(C) Meade Rover 1622 443 
(D) Kut River 976,171 
(E) icy Cape 261.078 
(F) Mountains 2.051 288 
(G) Footwlis 737 S26 
Note 
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Cramcts Const Class 8 ' 
- |Comstine Eisan Lagoon and Desse iniet Cass 8 
$03 |Constine Beautor Ses Coast Cisss Cc? 
sao | Comstine Baroe Cisss C 
SQ0s Wee Pine. Large Water Bocwes Class C 
SQ06 “Wet Pans Onertec Lanes Coase 8 
$007 “Wet Prawns Remaining Wet Pians Class C 
SQ0s [Pains Ory Prsins Class C 
sat” [Ridges Eastes Portcr Class C 
sa12’ || Cotvihe Rover Valery Midche Cotvitie Class A* 
Notes: 


Class B SORU has « moderate amount 


Of visual vanety contrast and harmony 


* Class C SORU has little visual variety, contrast. and 


: These units are correcty identihed from the 105c Study a8 applied to the Planning Aves 


* Cass A SORU has & great des! of visual variety, contrast, and harmony 


— e Scernc Quaility 


Table 111-36 


+ 


“5 Ske 


- wv 
- | ww 


LeT we Peete 


BEST COPY AVAILABLE 


Table I1}-37 


(Kua vDutery) Subsstence Fate nes Wiktits 
Subsmstence Fistenes Widite 


Essente! © ecological function of he largest lagoon and bere beech syste © te North 
Amencan Arche 


(Kum ributery) Substance Fahernes Vviditle 
Subsstence Fuarhenes Wikdite 

Recreation Wide Viewing Geology Ancheotogy 
Supsstence 

(Kua Withsary) Subemtence Fahenes Wikiite 
(Kua Wibutary) Subsstence Fishenes Wikiite 
(Kus tittary) Subesterce Fahenes Wikiite 
Cuter 
Subsstence Fishenes Wikiitte Cultura 

(Kuh Witutary) Subemstence Fishernes Witte 
Subsistence Fishenes Wikilite 


Essential to ecological function of the largest lagoon and berner beach system in the North 
Amencan Archc 


Essential to ecological function of the largest lagoon and berner beach systern im the North 
Arnerican Arctic, 


Subsstence Fishenes Wiktite 
Subestence fF ishenes Wikilife 
Subsistence Fishenes Wikiite 


Essential to ecotogrcal function of ‘ne largest lagoon and barner beach system in the North 
Amencan Arctic ' 


Subsemstence fiehenes Wikilife 
Custural 
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BLM has Wentified the appropriate classification as “scenc’ because of the level of Gevetoprnent (many 

ws Goes not meen that scenery 6 an Remartatie V aiue 
rivers in the Planning Aree have scenery as an ORV to Section H.C 10 for 
more detalles descriptions of the values and potential restrictions on development thal are required to protect rivers. 
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5 Ehesrmnenan gas > = — 0 00s or 
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10 Beatorhan gas = ~ - - 100 

1 Brootaan turbsdites. _ os ~ 0 785 0.35 
eae 

12 Brooker gas - - ~ -_ 1.00 

13 Brockuan topset-east > 00M 0.073 os 

4 Broutuarn totdbett 0539 _ 33680 0 8 

$ Sag River/Shubte - _ - - 010 
wes’ 

16 Satteroctt AP west _ _ — — 1 

17 Beavtotan BA wes! - 0 O02 = 0 040 070 

18 Beavtortan AP west | — - - - ‘ue 

9 Brootuan turbadites _ — -- — 0% 
wen’ 

20 Grockian topeet-weet | — = - _ 0% 

21 Enchooty sb tyust _ = _ - 000 
er 

22 Beavtor! detached - + -_ - _ 100 

23 foves Moran | — | Os) — 1 682 O77 

ote! 101% | Seer] o212 | 1s830 - 
of total re = | = on = == 

BA © Barrow Arch 

ap * Arctic Platiorm 

Shei = Bilion berets 

NE * Northeast 

NH Os Wortwest, 

NPR-A > Nationa Petroteurn Reserve Aiashs 

Te © Triton cutee feet 
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Field Survey Data for Rivers in NW NPR-A 
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Northwest Nanena! Petroleum Reserve - Alaska 


ee gow tun ar ~ > =~ «¢ tease Vaan © > - let eis. 
wm Pe fete fo fe pe : et eS 

2032; - - - - - - ~ - - - - ~ ~ - 7 ~ ~ 
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- - - - - - - } — - | - - iti =-—- > -— - -~ili-— ® 

2036 i 

6 16 2 6 6 17 0 5 - 150 0 10 1 0 450 0 135 


Yeadon tate This reflects an $18/dbi of olf scenario. 
* Exploration and Development This reflects a $30/bb! of off scenano: 
. The assumptions used in the above table are 
. Table refiects two levels of activity. The inital level represents of and gas exploration corresponding to pnces at or below $18/bbi of olf 
and $2 56/Mctf of gas. Commercial development would not be economic at these low prices in the high-cost area of Northwest NPR-A. 
. ry ee ee ae er ay ee OE 
Exploration well totals include both dry wells and discoveries. 
Rig totals ere maximum number operating in any single year. 
Production to service well ratio is 1.1. 
tt is assurned that gas associated with ofl recovery will be reiryected until @ major transportation system is constructed to move the gas 
from the North Siope. 
. A likely staging base is in the coastal area near Smith Bay 
. Peak production rates are given as millions of barrels per year 
. Pipeline miles do not include in-field flow lines: only sales ofl gathering lines to the KRU_ Pipeline miles are for right-of-way corridors that 
could include several individual pipelines (sales-oll, gas. product/fuel, seawater) 


Key: 
- = Not apphcable 
Expi = Exploration. 
Dev = Development. 
KRU = Kupar& River Unit. 
" BEST COPY AVAILABLE Tatts 42 
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10 to 


peak production plateau (3 to 6 years) 
production declines 

well workovers (every 3 to 5 years) 
infil Griling (well specing reduced) 
tertiary recovery methods employed 
welts progressively shut in 
econormc kent reached 


265 


plug and abandon wells 
remove production equipment 
Caemantie taciives 
Gecomwnission pipeline 

ste restoration and revegetation 


See O4 errormess Se. 


4)Y 


A 6 735 25 
Fy 0 630 220 
C 0 0 0 
PA 0 630 220 
Giol 0 1.050 rT 


" Resources are economic of end gas pools expected to be eased. discovered developed and produced as a 
resut of the next ease sale in the Norinwest NPR-A Planning Area 


* Assumes that 50% of economx resources are leased and discovered as a result of the first sale. 
. Assumes that 2/3 of te economc gas resources 8 associated wilh of and 1/3 6 m non-essociated gas pons 


“ Number of fieids inctudes both large stand-sione fieiis with processing facies and satelite fekis that share 


* Full Econormc Potential = not analyzed as an atternatve in the IAP/EIS but is presented in tus tabie as 


additional information 
Key: 
PA = Preferred Atlernatve 
FEP = Full Economic Potential 
Mt = Thousand cubic feet 
MMbt! = Million barreis 
Tef = Trillion cubic feet 
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Tabte IV-05 
Actrvitnes for the First Sate under each Aiternatve (at Low and 


6 24 ’ 4 . ’ 
i8 ee a ee j of Ff FF ash hme Ue 110] 
ic i Sa oe ee a of DI 0] 2} 
PA 5 12 2; ' ) | 6 | 6 22 0} 4 ' 2 110} 
ai ” 22 2; #4 ' 4 oe vo of 36 0} r 2 146] 
Low is $1800, high is $3001 


Exploration well totais molude both dry wells and Grcovenes 
Rug totals are maximum number operating m any single year 
Produchonto-service well ratio = 2 | 
bases are on the northern coast and Urrust 
See Table ['V-29 for pipeline corndor information 
Full Econormc Potential (FEP) @ not analyzed as an afternatve in the |AP/EIS bul s presented in ths table a3 additional information 
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* Preferred Ahernatve 

= Full Economic Potential 
= Milhon barrets 

* Bilhon cubic feet per year 
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A 0 50 

8 0 40 

Cc 0 9 0 

PA 0 1.280 440 

rr 0 2.100 7» | 
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| Resources are @CONOrT Of Bn gas POOlS expected lo be leased Guscovered 
Gevetoped and produced as @ "esul of muwiiple lease sates The Norwest 


Key 

PA * Preterred Atternatve 
FEP * Full Econornmec Poterviat 
Me * Thousand cutuc feet 
MMoti = Milhon barrets 

Ta * Tritton cutuc feet 
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Table V-07 Actvities for All Sales under each Atternstve (st Low and High’ perfbbi 
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" Low is $18000 high & $3000! 


* Exptoration wed totats ncude both dry welts and dmcovenes 


” Rag totals are the maximum number operating in any single 
yor 
* Productionto-service wel ratio is 21 


bases are on the northern coast and Urnat 


* See Tatie 'V 29 tor pepetine comdor information 


” Ful Economa Potental (FEP) is not anatyred as an atternatve 


in the IAPYEIS. but is presented in ths table as 
addional information 


PA * Preferred Aftlernatrvve 
= Ful Econornc Potental 
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Table continues on next page 
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Sout Barrow = amfaefia lf — | — oe; — _ _ _ — — _ _ _ _ 

Walarpe — afm | _ ~_ 7 a _ —_ _ _ —_ = - — = 
" Eg&G idaho, inc. (1991). 


? BP Exploration (Alaska) inc (1996) 

"US Army Corps of Engineers. Public Notice of Application for Permit Reference Number 4.970705, 
* Alaska Ol and Gas Conservation Commission 1998 Annus! Report Meitwater (Petroleum New Bulletin 2000), Nanug (Petroleum 
News Bulletin, 2001) and Pair wells estimated using a 2-MMbb! recovery typical of Kuparuk reservow satelites 


* Not available unknown or not applicable 
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Nanug (Petroleum News Bulletin 2001) 
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1 Resource estrnates are assumed tor purposes of curnutatwe effects anatysn orvy 


2 Acourate of votumes for indwchual fetts generally are unevetatte as hese Grooveres have not beer 
adequately detmeated or stuched for thew Gevetagment potent Most of hese Gooveres are preseriiy 
RONCOrWTOrCMa and wil require new techmotagy or hghe cf proses to be eoonomc ff © pomedle fat many of 
these poots wil remain undevetoned — Uture Gevetaprrent lety eouk! Gon m COrgUunCTION ah the 
witrastructure for the feits shown im parentheses 


) Resource estrnates for Hem Sorings and Ugr are sot mokided © the abowe tatte taf trey are moksied 
tre 2 0 Dihor berrer expected to be prodward for satelite: Doct and enhanced recovery i exiting fetch 
Gas resources are not teted because Commerce! production from the North Siape ef requee a new gas 
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4 The of vokvene mohuding the Port Thompson pout © largety Comiensate recovered ef assocwted gas 
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wher @ ranaportaton syste tor North) Siope gas 6 constructed 
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Tabi: V-21 
Effects of Ahernative A on Empioyment and Personal income by Place of Residence with Ovi at 


Ao 


’ $18 per barre! of of 
 Comensndms nthe Noth) Siope Borough fb rol the worker enciaves 
Southcentral Alaska inctudes the Murucipast) of Anchorage the Matanuska Susiine Borouy® and the Kens 


Perunsuta Borough 


Source 
MMS. “Arctic IMPAK. (" Step Model” and “Arch: DAPAK 2” Step Modest * 
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Effects of Aternative A on Employment and Personal income by Place of Residence with Oli at 


" $30 per barre: 
' Communities in the North Stope Borough Dut not worker enciaves 
' Southcentral Alaska includes the Mumopaility of Anchorage the Matanusta Susftna Borough and the en 


Perunsuta Borough 
Source 
wus. * IMPAK. 1” Step Model” and “Arctic IMPAK. 2" Step Modei 
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Cyerectertstce 

‘ey Vereporetor we te af Nor? Seope of hee 

Sewe siete @ 1677 TAPS nes carted neety |) Odom Garret of of 
The papain cork tt cure between Pros Bay or VaR COMMA epgrorrnanety (f Ques ae 
Tre Catton Magrramy Hs Roe!) ea Ooretrnucied persia to fre oqetee Geteme Proce Bey ane 


~~ TAPS Orougtet came close i & Gear capecty of ) milhor berets per Gey 
Prenert Prougrent © apgrosenatety (oo oir beret per Gey 
TAPS tower operations lent « estate of beteeer 200 OOD an €00 GUC berets per Gary 


yey ay 
T © yew | ease Renee f owrormerts Imgact Sasterners out for pute COmwrert ae of Octuter 200) 


Current Status 
"8 produckan for northern Misske Carcks be suttarwe? abowe Tew Pwougtens "APS af not be stan 
© operate Owtieg © af Nort Shope of production 


Trane Aiastes Gas 
System (TAGS) 


ail <i . . a + 
. A ™ % % a «oor Sh 4 “i - ; 7 
J oe ay : 


Tre TAGS plan conests of | 2 NG grade ppekre substantaly parate to TAPS for Prudhoe Bay to 
eel 
2 @ UNG peert at Anderson Be, cee varies anc’ ) « feet of wee ONG corners 


UNG would be tranaported tc Japer anc otter Pact Rien corinne 
Propet Gesgr ceoenty scated bect toe JO mo? papetee atee to farepor 7 odkor tore arewaiy 


Reg ratory Requrements 

BUM completed an E'S and granted « tedere agit of wey © | a8 

A Preectenhal fring ad an export klense are m piace 

A seperate E'S conducted by FERC covers the A dersor Bay termw ws 

A conditions State of Alaska ogi of eey mase we) erewed © ORF by | peers 


Current Status 
Stahed because of oO comntmer! form the Nort Giope gas producer lect of Geltwery contracts to Aman 
buyer and Magh cone ruction costs 
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Characteristics 
Connects Alaska North Slope ges production through Canada to markuts primariy in the US via a high- 


pressure pipeline. 
Paraliels TAPS as far as Delta Junction in imerior Alaska and then crosses Yuk« 1 Terriic'y to connect to 
existing pipelines in Alberta end the Lower 48 


Reguistory Requirements 

BLM completed an EIS and issued a federal grant of right-of-way in 1980. 

An existing 1978 treaty betwuen the United States and Canada sanctions the proposal, 

Associated Canadien permits and approvals are in place. 

The Alaska Natural Ges Transportation Aci (ANGTA) of 1976 — in concert with the Presidential Decision of 


1977 — provided for the construction of a gas pipeline along the Alaska 1outte. 

The project has a conditional Federal Energy Reguistory Commission certificate 

Current Status 

Project proponents have twice begun (bul subsequently suspended) the process to secure a State of Alaska 
nght-of-way lease. 


Downward revisions to construction costs and the recent increase in gas prices into the $3-4 per million cubic 


foot range make this project more appealing today 
Vanations to routes are currently being considered 


874 onshore 


52-inch. 928 pipeline would run offshore from Prudhoe Bay in Alaska to the Mackenzie delta in 
Northwest Territory and then south through the Mackenzie River Valley to the existing gas pipeline network in 
The 326- mile offshore portion would be trenched in 30-60 feet of water 

The 874-mile onshore portion also would be buried. 

Designed to deliver 2 5 billion cubic feet per day to markets primarily in the United States. 


FERC oppovel'en Els. af 
approval, an EIS. a federal right-of-way and a State Lease would be required for this project. 


Current Status 

Commitments of gas producers and gas buyers have not yet been obtained. nor have the regulatory 
requirements been met. 

Requires a consortium of gas producers, pipeline companies, and Native corporations in both Alaska and 


venede._ 
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Northwest Navona] Petroteum Reserve Alaska 


Table V-24 
Pipelines —Trans-Alaska Pipeline System and Future Natural Gas Pipeline Projects (continued) 


Charectertetics 

GTL ss 6n afactve option because « wil use the existing TAPS ppeiine (extending as ite and iowerng fiture 
tarts) anc produce Glean-Durming fuels to meet more stringent En-rormentai Protecton Agency ernssson 
Standards for vetuctes 

At presert. the overall cost of s fi.d-ecate gas to liquids proyect s comperabie to a senda sized LNG proyect 
As an emerging technology “ew cosi-reducton breakihroughs are expected for gas to iquxts processing. 
mnproving the econormc potential for future gas to iquad proyects. 

Regutatory Requirements 

Monitoring ecrussior levels of CO, and NOx 

Weste weters are Giscarded to a leach fieid monitored by wel sampling 

Oxstilaton by-products (* ts) are transported and treated m Anchorage by Emeraicd Services. 

Current Stetus 

All of the major North Slope gas owners (BP-Amoco. Exccon-tiobl. and Philips-Alaska) are studying the 
feasibly of venous gas commercaizaton proyects 

Brinsh Petroleum is presently constructing a $70 millon prototype GTL plant at Niuski, Alaska 

The plant is scheduled to be operational in 2002 ExxonMobile has also advocated the GTL concept. 


* Thomas ef a 1996 
? Alaska Report. 1997 
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Tabte V-26 
) 

Osscharge Voturne 8.000 8.000 8.000 8.000 120.000 

JE veporation (30% )' 240° | .2400° | -2400° | -2400° | -36000' 

|Fat out to Gravel tsiand 2800 | 2800 2800 | 2800 84,000 

]O# Remaining on Grave: Pac -2200° | -600** 0? o* | 300° 

]O* Dramung to Ground trom Grave Pac 0 2.200 2.800 2.800 38,800 

JO8 Falling to Ground 2800 | 2800 2800 | 2800 42,000 

aoe 2200 | 5000 5,600 5,600 80,600 

Evaporation was calculated @ 330-Derre! per hour rate and Alpine crude of Cheracters ‘ics in 


fhe Sinte! Ol Weathering Model @ al, 2001). 

After hour 26. the gravel pad is saturated wth od and all subsequent of falling on the grave! pad 
grains to the ground. The grevel pad is assur to be a S-ecre ares. 

Negative numbers represent volurre that --3s not included in the mode! because the amounts do 
not drain to the ground where they may affect sensitive environmental resources. 


Source: 
Compilation of se-oral oll discharge prevention and contingency plans on the North Slope. 
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Mcf = thousand cubic feet 
— © Not eveilable mknown. or not apnicable 
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"All @ brates are tor levels of annual activity 
* Ths does not inctude use that is associated directly with oF and gas development or recreation assumes that fixed wing aircraft and helicopters are used. 
geeunes fet use occurs eimost exctusively in summer 
, CAmos in ths category are not essocisied directly with of and gas development or recreation. assumes thet all camps occur in summer 
* Large camps are at least 15 persons and may have § 000 gallons of fuel Camps are likety to be located at Urmat Lonety hvotuk Inigok and sites near the 
heetwaters of the Kiigwe end Meade Rivers 
Average Wf 4 perso. per party 
© Goeal Rocnaten Peat Us guided reguiated by BLM 
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ARernative on Emptoyment and Personal income by Place of Reekience wah O8 


MMS. “Arctic IMPAK. (* Gtep Model” and */ clic MPA. 7 Step Moet” 


hotos 

* $98 per berret 

° Comenuniaes 9 the North Siape Borough 66 -' tre worker enclaves 

| Sovthoentral Alaska inchdes the Murmcipaiity of Anchorage the Matanusta Sustine Borough and the Keng 
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MAAS. “Arctic MPA. 1" Gtep Model” and “Arctic IMPAK. 7 Step Modest” 


Notes 


$90 per berret 
* Communities in the North Slope Borough but not worker encieves 


| Sowthoentral Alaska inches the Municipality of Anchorage the Matanusta Susie Borough and the Kane Penmaute Borugt 
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Onters wee*seagene Lagoon Specs Aree 


Ne facies ettur Bute Aree 


Ne} a ies eter A Me Aree 
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Oeterra Aree asegehs Lagoon Specia Arse 
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Tcig= Triton cubic feet of gas. 

F95 = 95% chance for exceeding indicated volume 
FOS = 5% chance for exceeding indicated volume 
USDOI, MMS and BLM 
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1 Endicot-BA 0004; 0256 | 0004 | 0433 0.19 0.001; 0.049 | 0.001 0 062 
2 Endicot-AP - _ — - 100 aa _ _ = 
3 Ehesmenan gas - = = 0.005 0.71 _ _ = 0 00s 
4 Lisburne-BA _ 0.047 | 0.001 | 0.081 0.00 ~ ~ a = 
5 Lisburne-AP ~ - — = 1.00 -- _ _ - 
6 Sadierocht-BA-east 0.017; 0286 | 0019 | 0495 0 46 0.008; 0132 | 0.009 0.228 
7 Sadierocht-AP east - ~ os ~ 1.00 _ _ —_ - 
6 Beautorhan BA east 0.113; 4.764 | 0.168 8 689 030 006) 1.255 0 056 2.607 
S Beautormian AP eas! = 0.06 “= 0.257 0 46 — | 0007 = 0.118 
10 =| Beaufortian gas > = 1.00 -- _ _ 
11 | Grookianturbidtescast | — 0.158 = 0.755 0.35 — | 0.055 ~ 0 264 
12 | BGrookian gas - = ~ 1.00 ~ - - _ 
13 «| Brookian topset-cast a 0.014 — 0.073 0% — | 0.005 ~ 0 026 
14 =| Brookian foldbett os 0 539 = 3350 0 80 — | 0431 a 2.680 
1S | Sag R/Shubi-west _ = o = 0.10 - _ = 
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Table App 9-01 ; | 


Facility Tank 
Maine Port Unit. Lega- 
07/28/89 inc} Cre OF CPF overta 
ARCO Ppetine Lean E 
Nastia Kuperuk River Uni | corrosion of Block 
08/25/89 | Pipeine inc, Crude OF Orit Ste 2-U vaive 5 
we 
Production; Alsska. lisburne Unit 
| 12/10/80 | Well Ste inc. Cre OF Orit Ste .-5 Facility Explosion ~ 
ARCO | CndeOw Facility Tank oa 
Production) Alaska. Produced | Kuparuk River Und. Leak- 
| 06/17/93 inc. Water CPF 1 Corrosion “a 
Facility Tank ¢ 
BP ear 
Production! Exploration Prudhoe Bay Uni. | overfiow fom 
09/26/83 (Alaska) | Crude Ot | Gathering Center2| pump fature = 
F actiity Tank 
Leak- 
| BP Crude Ow overfiow from 
Production| Exploration | Produced | Prudhoe Bay Unit, | control system 
| 08/21/00 (Alaska) | Water | Gathering Center 2 tadure roo} 
Key 
| bd! = Barrets 
| CPF = Central Processing Facility 
_ ® information unavaiabie 
Source: 
Hart Crowser, inc. 2000. BP Exploration (Alaska). inc. 2001. State of Alaska Dept of Environmental 
Conservation, 2001 
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Table App 9-02 
Trans-Alaska Pipeline Spills > 500 Barreis Based on Reported High Quantity from June 1977 to December 2001 


ADEC 
Crude 
ra (TAPS MP 488 2) 
ADEC LAPS UP 26 Pycine Lek ~ | , 100" 
unex PGC | Check Vee 7 | Crt (Crack Veto 7) ae J = 1000 ““"" 2620" 
re re Pigsine Leak - 
Ne Arse er Cute TAPS UP 457 wtertons sabotage 1190s ““* 16 000 
Px ee 
TAPS we 166 ; 

ADEC Maou Oonene - 28 7“ 

APSC Cruse % sete of bag 1 1 soc ; 
Ne Pave Aan Pass) v3o trem $287 
ADEC APSC the Crude TAPS wP TM Ppsine Lew - x Toe 
Ne To eme ime brow “*** 
UNE TAPS MP 1146 P\gutre Lean a 
eM APGC | Check Vee 23) Cre (Check Veto 23) echng wie to00" a, 
PO 
ee “pete Lest - “a 

APSC |Check Vee G2] Crte a00 et 
_ADEC {ores Vor ei 
aaan apsc | TAPS aco | Cade | TAPS MP 400 Satetage 6s00 smo’ 

bast note 

“AFSC « Atyesha Ppstne Company 
AUEC + Masta Department of f owronmental Conservation 
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Tabie App 


fra! imiegraties Acty 1) Plan bay ronmental impact Statement, 200} 


TAPS Tanker Spilis > 1,000 bbi (1877 through 1999) 


Perth Amboy 
New Jersey 1 
Port Neches. 
06/07/80 | Texaco Connecticut Panama Canal Zone Texas 4.047 
12/1281 Stuyvesant Gulf of Tehuantepec Panama 3.600] 
Cherry Port. 
12/21/85 | ARCO Anchorage Puget Sound Washington 5,690 
Gulf of Alaska, Gritish | Puerto Armuelies. 
01/09/87 Stuyvesant Colurntha Panama 15,000) 
07/02/87 Glacser Bay Cook niet, Alaska Néuski Alaska 4.900 
Gulf of Alaska. Britsh Puerto Armuelies. 
10/04/87 Stuyvesant Colurnbia Panama 14.286 
010389 Thompson Pass Port of Vaidez Panama 1,700 
Prince Witham Sound. Long Beach, 
0324/89 Exxon Valdez Alasha California 240.500 
Huntington Beach. Long Beach. 
02/07/90 | American Treder California California 9,929 
Exxon San Anacortes. 
02/22/91 Francisco Fidaigo Bay. Washington Washington 5,000 
Whey 
bo! = « Barrels). 
Sources. 


Anderson and Lear 1994 Anderson 2000 4-cerson and LaBelle 2000 
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135,127 gat” 


(217 wee) 
171.150 gat’ ‘ 
ao . Low = Oe 
. Gatabases are tom the State of Auasta Departmen of £ ewronmenta 
—— m Anchorage Juneau and f arhernss BP E xptoration (Alaska) ine 
wd 
“North Slope production data © derved for the Trans Assis Pumine Syste 
troughgat Gata from Alyesta Pipetine Serwors Company 
Key 
 6h—CsBhaeveifa) 
Set = Glion berets 
oo = Gain 
< = (eos Then 
: * Greater Then o Equa To 
Source 
USOO! MMS Alaska OCS Raagion 2002 
| 
Table App 9-04 1 
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Tabte Ape 3-05 
No Actor 00 oe o ts) 
A 60 om SOO o BOO 0 ° 
ts) oo om 5 o SO ie) 0 
Cc 00 om 5D o ie) fe) 
Prete ren’ 
Aer arte 00 OM 5 o SO ¢ 0 
No Actor 60 Oe SO o 00 ie) C 
A 60 oe S00 or OO ° ° 
p 00 oe 0 o GO ° ° 
Cc 00 oe 0 o &O 0 ° 
Preterret 
Mer ave 60 oe SOO of 900 is) 
No Actor 00 Ot o Oo 0 
. O73 om 500 o G00 oa? oe 
f 06% 0 500 o G00 040 Oo 
Cc 60 OM 500 of GOO 0 
Preterrec 
Aer atve 06% Oe 500 o GOO 0“ S00 of GUD 
No Action 60 om o 0 Ls) 
. ors Oe SO o oa? 500 o G00 
fp 06% om 5 o@ OO 040 0 o GOO 
c 00 06 500 o 900 00 t) 
Prete re 
Mar aive 0 630 OM 500 @ 600) 0 40 SOD oF 900 
ee 
The estrmated mean number of of ade @ based on the estimated esource vakeres multiphed by 
he acl rate 
he, 
0 ® Garretie) 
Ritex » Bdhor berrets 
Source 
USOOL MMS Mamba OCS Ragen 290) 
Take App 60% 


The estenated omer uribe of of aglie @ bese 6s estimate were kere oid fy Pe acd 
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Table App 9-07 
soon Conde Oil Spills: Assumed Size Distribution during Production Life of the Northwest NPR-A for First Sale and Multiple Seles 


0-20 
0-41 


0-2 
0-03 
0-02 


0-41 


0-02 


and <5 


S1 gal 


>1 


>5 gal and <1 bbl 


>1 bb! and <5 bbi 
>5 and <25 bbi 


>25 and<500 bbi 


Total Volurne 


0-20 
0-41 
0-22 
0-83 


0-41 


and <5 gal 


>1 


>5 gal and <1 bbi 


Total 


1% 
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0-27 0-23 0-23 
1 0-05 | 0-63 | 0-63 
it 0-c2 | 0-c2 | 0-02 
Total o-™ o-2 0-2 
a Tots! Volume  @- 383 bel 0 — 336 bee 0-336 boi 
Notes” 
” Spll-eize distribution 1s siocated by multptyang the tots! exemated number of spits by the traction of spilts in that site Category trom the State of Alaska Department of Envronmenta’ 
Conservation database 
* E stenated number of spdis rounded to the nearesi whote number 
> There are no assuied small crude of spits and therefore no dastributton for the No Action Alternative and Alenatve C 
Key: 
bol = Barret 
ga = Galicn 
Source 
USDOI, MMS, Alaske OCS Region, 2002 
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Tabie App 9-08 
Smaili Refined-Owi Spuits Es mated Spill Rate for the Alaska North Slope (1989-2000) 


" Ob spl Gatabases are trom the State of Alasta Department of Environmental 
Conservation in Anchorage Juneau. and Farbanks. BP Exploration (Alaska) inc and 
North Slope production data 1s Genved trom the TAPS throughput data from Alyesi.a 
Pipeline Company 


Key: 

bbl = Barrel 

Stott 206 ©=— Bilton barrels 
ga! Galion 
Source 
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No Acton 00-00 0 -0 0-0 
A 00-0.735 0 0-323 0-278 
& 0.0 - 0630 o 0-277 0- 1% 
c 00-00 0. -0 -0 
Protected 

ARenabve 0.0 - 0630 or 0-277 0- 194 
No Actor 00-00 0 0-0 0-0 
A 00-00 0 0 -323 0-228 
& 00-00 or 0-277 0-1 
c 00-0735 or 0-0 0-0 
Preteves 

ARenatve 0.0 - 0630 07 0-277 0-194 
Notes 


The fractional estrnated mean spill nurnber anc volume are rounded to the nearest whole number 
The mean spi size for refined spills on the Aiasta North Slope 1989-2000 Equivalent to 29 galions 
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Tabie 9-10 
Fete and Behevior of Hypothetical $0-bbi O8 Spll from Lagoon Pipelines in Aiternative A, Atemnative B, and the 


Sem Gipestten 6 of Weblo Seo Perd (000 endo Go Goeesteemn eco. ie cutie ger to cnecumity tte ededan 
youre toe Gapersion ocours for about 30 days before mefiout 
Catculated from Equation 17 of Table 4 m Ford (1985) and s the resuft of stepwise multiple regression for length of hustoncal coasthne affected 
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900-bb! O8 Spill from 2 Lagoon Facility in ARernatve A 


Ot Oraperved (percent 

Of Evapormed (percent) 23 si ss «0 
Thuctkoness (men) 6! wa @ 
Omscontinuous Ares (hen) * 2 7 or: @ 
Estates Coastine Owed (am ‘ os oS 

No apilis are estrnated tor any afernabve af the $1650) price and the No Acton ARternatve and Aternatwe C at 
pre $30%i pre 


Catcuaated with the Site! of weathering mode Version 2 0 of Reed ef a (2000) and assuring an Ainme crude 
a 12 snot ed speed 2 degrees Cotas and 0 4 mete wave 


aan tn tetete Octerertin cele Oar ten nerieetehtan at 
degrees Cetsnus before meficat into SO% je cover 1! knot wir! speed anc 0 | meter wave heats 
‘Catcueted from Equation 6 of Tabie 2m Ford (1985) and the drscontinucus area of a COntiNUING ScMt OF the 
area swept by an instantaneous spl of a gven voturne joe dmapersion coours for about 30 days before mefiout 
* Calculated from Equation 17 of Table 4m Ford (1985) and = the resuf of stepwise mufticte regression for 
length of hstoncal comstivw aftected 


Key: 

mm = Kaometer 

un” = «= Square Klometer 

=m * WMilmeter 

Source 

USOO!l MMS Alaska OCS Region 2002 
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| Past, Present, and Reasonably Foressesbie | Oe ee a ee ee 

|__ Norwest NPR-A Planning Ares | = | q2--— e _ ee “ 
Total | 281 | 623 | 21000t | A l ces 

|__Past, Present, and Reasonatly Foreseestie __| 788 064 | 2S00ts | sooo | § | 504 

__ Nortwvest NPR-A Planning Ares 4 0.37 O64 | 250m | S090 | lla Li = 
Total | 6.25 oes) | 25 | |S i 528 

TAPS (Pipeline) 

_ Past, Present, and Reasonably Foresenabie 10.68 Se ee 

___ Norwest NPR-A Planning Ares 037 021 2 500 bos 4400 | o j 0.08 
Total 11.05 021 | 2500 | 440—Cié=s|; 2 | 2.24 

TAPS (Tanker) | . 

10.68 008 __| 2 1000be | TebieApe dis) 9 | 940 

Northwest NPR-A Planning Area 0.37 0.86 2 1,000 bhi | Table App 9-15 0 0.32 

Total 11.05 0 88 2 1,000 bol_| Table App 9-15 | 9 | 9.72 

Note 

The Alaska Dept of Environmental Conservation database has no crude oll spills on the North Slope resulting from well blowouts and no facility or 

onshore pipeline spilis greater than 1 000 barrels for the years | 

Key: 

bbl = Barrels). 

Bobi 8 =—s_- = Billion barreis. 

—  ® Data not available or not applicable 
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Table App $-15 


Estimated Number of Trans-Alaska Pipeline System Tanker Spills Assumed Sizes and Estimated 


000 6 4,000 24,000 
oa ~6 000and < 15.000 2 13,000 26.000 
| >15,000 ‘ 250 000 250.000 
Low ¢ _ 294 000 


The distribution of the number of spills s based on the percentage of the number of spills i a senile size Category from 


tustorc Trans-Alaska Pipeline Syste tanker spilis ksted = Table AppS-O3 The table inchcates that 63% are <6 000 
barrets, 27% are > 6.000 and «15.000 barrets. and 9% are > 15.000 barrets 
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W ame ng Houschold ( onsumpoon of Subsistence Resources | 998 | 999 
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Nungeut and Kaktowih, 197}. 1995 
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Barrow Changes m Subwstence Activity, | 998-1999 
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Nugsut Household C onsumpoon of Subustence F ands | 998 | 999 
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Cross Section, Deformed Bett Plays of Southern NPR-A 

( wmulative Probebelity Plot for ( onventionally Recoverstle Onl and Gras in the Northwest and 
Northeast NPR-A Planning Areas 

Sure Rank Plot for Undiscovered Ov! and Gas Pools 

Riskhed Mean Economically Recoverable Ou \ ohumes Relative to Market Price 
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Figure 8-01. 


stratigrapiwc 
reservors for North Slope and 
of onginal reserves: 


column for NPR-A Schematic showing geologic ages. 
sequences (used in the of anc gas assesament) and 
Beeutort of and gas with a tabulation 
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Figure HO} Point Lay Annual Subsistence C ycte 
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Source USODO! MMS. Alaska OCS Region. 1990 


Figure 1-04. Wainwright Annual Subsistence Cycle. Patterns indicate desired 
periods for pursuit of each species based on the relationship of abundance, hunter 

acoess, seasonal needs, and desirability Peaks represent optimal periods of pursuit 
of subsistence resources. 
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Source Pedersen. 1979 and North Slope Borough Contract Staff 1979 


Figure i!-05. Barrow Annual Subsistence Cycle. Patterns indicate desired periods 
for pursuit of each species based on the relationship of abundance, hunter access, 
seasonal needs, and desirability Peaks represent optimal periods of pursuit of 
subsistence resources. (Data for invertebrates, sheep, and ocean fish are unavailable.) 
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Source North Slope Borough Contract Staff (1979) 


Figure I-06. Atqasuk Annual Subsistence Cycle. Patierns indicate desired penods 

for pursuit of each species based upon the relationship of abundance, hunter access. 
seasonal needs, and desirability Peeks represent optirnal periods of pursuit of subsistence 
resources. (Date for sheep are uneveilable Whales, seal, walrus, Polar bear, invertebrates 
and ocean fish are harvested onty out of hunts onginating in Barrow ) ; 


BEST COPY AVAILABLE 
4% 


. push ee a = 
eT 


Source North Siape Borough Contract Sus 1979 


Figure 1-07. Nuiqsut Annual Subsistence Cycle. Patterns indicate desired penods for 
pursuit of each species based upon the relationship of abundance, hunter access. 
seasonal needs. and desirability Peaks represent optimal penods of pursuit of subsistence 
resources. (Data for invertebrates. sheep, and ocean fish are unavailable ) 
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Figure 1-08 Reiative Contribution of Beluga Whale to the Point Lay Subsistence Harvest. 
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Figure 1-10. Point Lay Changes in Subsistence Activitly, 1998-1999. These results include those 
= Ee ee nas ae “How much would om 
subsistence actvites Changed over the last 5 years 7” ssi 
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Figure 11 Point Lay Expenditures on Subsistence Activities 1096-1998 Mosms 
inctude only Those househakis partcpating in the census survey and answering fe 


Questor whet 6 you best estimate of fhe money you spent on substance actviies 
(Guring the past calenda year)” 
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Source North Siope Borough 1999 
Figure ii!-13. Wainwright Changes in Subsistence Activity, 1996-1999. Results include only those 
households participating in the census survey and answering the question “How much would you say 


your subsistence activities have changed over the past 5 years?” 
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Expenditures 
$10,000 or more 


$8,001 to $10, 000 
$6,001 to $8,000 
$4,001 to $6,000 
$2,001 to $4,000 


$1,001 to $2,000 
$501 to $1,000 
$1 to $500 


Source North Stope Borough | 998 


Figure ifi-14. Wainwright Expenditures on Subsistence Activities, 1996-1999. 
Results include only those households in the census survey and 
answering the question © what is your best estimate of the money you spent 

on subsistence activities (during the pasi calendar year)?” 


ve 


Year 
Sources ACV/Braund (1964) Alaska Estumo Comenesion (1993 1994 1995) 
et at (1993) Gusey (1993) Pro et at ( ) State of Aiaske Dept Of Fish 


and (1993a.D) Stoker anc Krupem (1983) 


Figure Il!-15. Annual Subsistence Harvest of Bowhead Whales by the North Slope Communities of Barrow, Nuiqsut. 
and Kaktovik, 1973 -1995. 
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Source North Siope Borough | 999 


Figure W/-16. Barrow Household Consumption of Subsistence Foods, 1998-1999 

Results include only those households participating in the census survey and answering 
the question “How much of the meat, fish and birds you and your household ate come 

from local food sources (fishing and hunting7)° 
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Barrow Subsistence housenokis 
Figure Changes Activity, 1996-1999. These results inchude only hose 
entotibanamn ditt dedamananadiiten “How much would you say your subsistence activities 
andindeurtnemtteied 
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Figure 1-18 Barrow Expenditures on Subsistence Activities 1996-1999 Resins 
inctude orty those househotds parboipating m the census survey and answering the 
question © effet is you best estimate of the mone sou spent on subemtence activites 


(during the pest calerciar year)” 
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Figure 18 Atgasut Househotd Consumption of Subsistence Foods ‘085 1908 
Results inctude only those housetuids periaipating in fhe census survey and answering 
the question “Mow much of the meat fish and beds you and your Novsehokd ate come 
fromm local food sovroes (fietung and hunting)?” 
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Figure 20 Atgasut Changes in Subsistence Activity 1008 Desterce actvites 
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Figure 1-23 Nuigsut Changes in Subsistence Activity, 1996-1999 ‘hese -esults inctude only hose 
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Figure 1-24 Nurgsut Expenditures on Subsistence Activities 19961999 
Results inchude only those househoids parbopating 9) the census survey and 

answering the queston = = wfal 6 your bes! ustimate of the money you spent 

On subsistence actvibes (Gunng the pas! calendar year)” 
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Figure 4-25 Representative Fish of the Arctic Environment 
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Figure V0} Processing Oriliie g Mud and Cuttings for Disposal Curent aporoy ad 
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Figure 'V-06. Relationship Among Resources, Standards, and Degree of Variability. 
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Schematic Cross-section, Deformed Belt Piays, Southern NPR-A 
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Figure App-01. Cross Section, Deformed Belt Piays of Southern NPR-A. Cross section showing architecture of plays involving deformed rocks 
the Brooks Range and the southern and northern foothills belts. Elements schematized from Mayfield, Tailieur, and Eliersieck (1988, pi. 8.2). 
Moore et al. (1992, pi. 1, 8-8’), Kelly (1988, 1990), Kelley and Brosge’ (1995, fig. 4, A-A’), Mull et al. (1987), Cole et al. (1997, pl. 2), and 

Wallace, Moore, and Piafke: (1997. fig. 6), with speculative interpretations of seismic data by author 
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mt te, tal Cumulative Probability Plot for Conventionally Recove -able Oil and Gas in the Northwest and Northeast NPK-A 
Planning Areas. oll and gas resources are represented as ~ DE or equivalent barrels of oll (5,620 cubic feet of gas equivalent to 
1 barre! of oll), Because of uncertainty, input variables are entered as ranged probability distributions and overall resources are 
calculated as probability distributions. It is highly probable that small volumes of resources are present but improbable that the maximum 
possible resource volumes are achieved within the assessment area. 
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Apséromous fish 
See Fish 


ANILCA (Alaska National Interest Lands Conservation Act) 
Section 810: 1-21, Appendix $ 
Section 1320: 01-21 


Archacological resources 
See Cultural Resources 


Arctic foxes 
See Terrestrial Mammals 


Atgasek 


Barrew 


Bean 
See Marine Mammals for the polar bear 
See Terrestrial Mammals for the grizzly bear 


Betags whales 
See Marine Mammais 


Key wssues and management decisions ||-6 
Description: [11-62, I1]-85, I1]-87 


summary Appendix 2-/ | 
eflects of the alternatives: IV -98, IV-178, IV-305, [V-363, V-72 
anavoideble effects. IV -506 
short and long term effects: [V-513 
wreversible IV-S79 
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Bowbeed whale 
See Endangered and Threatened Spec 5 
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See Terrestrial Mammals 
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cumulative effects. [V-496 


Comments on the Draft [AP/EIS 

Section VII of the EIS is devored to comments on the draft EIS and responses to the comments. 
Summary: VII-5- 

Topics: Vil-14 

Representative Letters: Appendix 15 on CD-ROM and Website. 

Responses. VII-14 


( ensultation and ( cordination 
Section V1 of the EIS is devoted to consultanon and coordination 


summary: Appendix 2-21 

effects of the alternatives: ['V-111, [V-223, [V-323, [V-381, V-120 
unavoidable effects: IV -508 

short and long term effects: [V-575 

irreversible effects: [V-520 

eftects of a low probability, very large spill from a well blowout: [V-537 
effects of possible but unlikely permanent roads: [V-551 

cumulative effects: [V-469 


Cumulative effects 

Section IVF of the EIS is devoted to cumulative effects 
Introduction: [V-401! 

Structure of the cumulative analysis: [V-402 

Guiding Principles of the analysis: [V -402 
Scope of the analysis: [V-403 


“Sipmficance™: TV-404 

Oxner Informaton about cumulative effects [V-404 

Mayor factors considered im the cumulative analysi: [V-406 
Cumulative effects: Summary-v, Appendix 2 


bcosomy 
Descripuon: [/1-88 
Effects 
summary. Appendix 2-19 
effects of the alternatives: [V-1 10, 1V-220, 1V-322, IV-380, V-117 
unavosdabie effects. [V-S08 
short and long term effects: [V-574 
wreversible effects: [V-520 
effects of a low probability, very large spill frora a well blowout: [V-536 


effects of possible but unlikely permanent roads !V-550 
cumulative effects. [V-465 


Effects 

Summary and comparison of effects on resources by alternative Appendix 2 
See Alternatives 

See Cumulative Effects 


Eiders 
See Endangered and Threatened Species for the spectacled or Steller 's exder 
See Birds for other exders 


Endangered and Threatened Species (Bowhead Whales and Spectacied and Steiler's biders) 
Key issues and management decisions. [/-6, I]-!0 
Description: [1]-81 


summary. Appendix 2-16 

effects of the alternatives: [V-108, 1V-207, [V-315, 1V-373, V-102 
unavoidable effects: [V-507 

short and long term effects: [V-514 

irreversible effects: [V-519 

effects of a low probability, very large spill from a well blowout: [V-533 
effects of possible but unlikely permanent roads IV .549 

cumulative effects. [V-449 

Consultation: 11-20, 1V-208, I'V-316, [V-373, V-103 , Appendix 10 


Eavireament 
Section II! of the EIS is devoted to a description of the environment 
Sections 1V and | are devoted to analysis of effects on the environment 


Eaviroamental Justice 
Description: 111-133 
Effects 


Final integrated Activity Piaa Laviroamental impact Statement, 2633 
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summary. Appendix 2-22 

effects of the alternatives: [V-! 16, IV’-253, IV-333, IV-389, V-149 
unavosdable effects: [V-509 

short and long term effects: [V-514 

wreversible effects: [V-S20 

effects of a low probability, very large spill from a well blowout: [V-536 
effects of possible but unlikely permanent roads. [V-55$0 

cumulative effects: [V-291 


E ssencial fish habitat 
Essential Fish Habitat: 111-57, ['V-98, TV-178, [V-305, [V-363, V-71 
See also Fish 


Estuarine waters and water quality 

Key rssucs and management decisions []-4 
Descripnon: IIl-4! 

Effects 


summary. Appendix 2-5 

effects of the alternatives: [V-88, [V-144, IV-294, IV-354, V-4 
unavoidable effects: [V-S05 

short and long term effects: [V-$12 

irreversible effects: [V-518 

effects of a low probability, very large spill from a well blowout: [V-527 
effects of possible but unlikely permanent roads [V-545 

cumulative effects: [V-424 


E 1ploration 
Exploration scenano: [V-50 


Fire 

Key tssues and management decisions 11-9 
Description: II]-?3 

Management Apnendi 6 


Fish (Freshwater Fish and Marine Fish) 
Key msues and management decisions [1-5 
Description of fish: 111-54 

Effects 


summary Appendix 2-10 
effects of the alternatives: 1V-94, iV-165, TV-300, I'V-359, V-56 
unavoidable effects: 1V-506 
short and long term effects: [V-512 
irreversible effects: [V-518 
effects of a low probability, very large spill from a well blowout. IV -528 
effects of possible but unlikely permanent roads |V-546 
cumulative effects: 1V-429 
See also Subsistence-Harvest Patterns 
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Fores 
See Terrestrie Mammals 


Fresewater Quality 
Descripnon: [1}-57 
Effects 


summary Appendia >-3 

effects of the ahernatives: [V-86, ['V-136, I'V-291, [V-352, V-25 
unavordable effects IV - 505 

short and long term effects: [V-5!! 

wreversible effects: ['V-S18 

effects of a low probability, very large spill from a well blowout: [V-527 
effects of possible but unlikely permanent roads |\ $46 

cumulative effects. ['V-422 


Ceoloyy 
Description: Uil-11, 111-13 


Ctobal W arming 
Global Climate Change: [V-41 8, ['V-426, 
Native Views: [V-477 


Cover ament-to-Levernament 
Coasultanons V1-6 


Gravel 
Description. Ul-2¢ 
Use of gravel resources: [V-55, 1V-417 
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Laws and reguisioas 
Laws and regulahons 11-19, 1'V-402, Append 4 


Managemen! decries 
Key msues and management decrwoms ||4 


wummary Appendm 2-15 

effects of the ahernatives: [V-166, [V-202, [V-312, [V-371, V-98 
unavordable effects [V-507 

short and long term effects. [V-5i4 

wreversible effects. [V-519 

effects of a low probability, very large spill from a well blowout [V.532 
effects of possible but unlikely permanent roads [\ 549 

curnulative effects [V-44} 


Mitt_.ting measures (stipulations aad required operating procedures) 
Description [l-14 

Effectiveness Appendi | 2 

Standardized stipulation apphed to non o:| and gas authorizations Appendi |} 


Musketen 
See Terrestrial Mammals 


Native peoples 


Natural gas 
Resource estimates |V 45 1V 46. Appendia 7 


Noo-oll and gas activities 
Descrpnon [V-40 
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Section [Il of the EIS «3s devoted to a descry.nom of the environment 
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effects of the alternatives: ['V-43, [V-129, T'V-286, ['V-347, V-17 
unavotdabk effects IV -504 

short and term effects: [V-51) 

irreversible Iv-S17 

effects of s low , Very large spill from a well blowout: [V-526 
effect: of but unlikely permanent roads |\ 54} 

cumm iative effects [V 420 


Pip tines 
Pipelines (scenano) [V-6! 
Pipeline spill, and leaks: [V-72; Appendix 9 


ee ey aie a eae —— r rine : os i Fa an Tie he, oa. 
A 


Northecs: Namama Petroscum Reserve Alaets 


Point Lay 


Poiar bears 
See Marine Mammals 


Preferred Alternative 
Secnon ' of the EIS ws devoted to analyse of the effect: of the Preferred Alsermative 
Description: [-12 


Meetiogs 
Public moctings on the Draft LAP/EIS. V1-5 


Recreation Resources and Wilderness 

Key msues and management decisions []-7 

Description: 11]-153, 11-157 

Permits: [V-4 

Effects 
summary Appendix 2-27 
effects of the alternatives: ['V-1 19, ['V-273, [V-336, [V-392, V-162 
unavoidable effects. [V-509 
short and long term effects. [V-516 
wreversible effects. [V-52! 
effects of a low probability, very large spill from a well blowout [V-539 
effects of possible but unlikely permanent roads [V-555 
cumulative effects: [V-497 

See also Visual Resources 

See also Wilderness 


Response to comments on the drat EIS 
Section VII of the EIS is devoted to comments on the draft EIS and responses to the comments 
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See Scenarios 
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Sexsmac surveys [V-S! 


Scoping 
Scoping 1-9, VI-} 
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Proposed BLM Sensitrve Speces List for Alaska Append |6 
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summary Appendia 22) 
effects of the alternatives: [V-1 14, 1'V.247, [V-331, I'V.386, V-140 
unavordable effects [V 509 
short and long term effects: [V.5!5 
areversible effects [V-520 
effects of a low probability, very large spill from a well blowout [V.564 


effects of possible but unlikely permanent roads [\ 654 
curmulatrve effects [V 487 
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Descrpoon [I]-24 
Effects 
summary Append 2 | 
effects of the shernatives: [V-£2, ['V-125, IV.284, IV.346, V-13 
unaverdable effects [V S04 
short and term effects: [V-51! 


irreversible Iv-517 
effects of a low probabulity, very large spsll from a well blowout [V 626 


cumulatrve effects |\ 4/9 


summary Appendia > 22 
effects of the shernatives, [V-112, ['V-225, T'V-326, [V.384, V-123 
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wreversitte effects [V 620 
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cumulative effects [V 470 
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unavordabte effects IV 807 

short and long term effects [V $1} 

wreversitle effects [V.519 
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Map 52. Pacific Walrus Sightings Onshore and Offshore of NW NPR-A (1979 - 1998) 
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Map 55. Moose Density, Historical Wolverine Sightings and Harvest Locations, and Prime Muskox Habitat in NPR-A 
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Source: USDOI, MMS, 2002 
Map 56. Location of Ice Flow Zone and Floating Shorefast Ice along NPR-A Coastline 
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Map 58. Bearded Seal Sightings Offshore and Onshore of NW NPR-A (1979 - 1999) 
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Map 59. Spotted Seal Haulout and Concentration Areas in NW NPR-A 
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Map 61. Gray Whale Sightings Offshore of NW NPR-A (1979 - 1991) 


BEST COPY 4VAILABLE 


\, 
NY, 


A 


ANY 


FINAL INTEGRATED ACTIVITY PLAN/ENVIRONMENTAL «66 OF 96 
IMPACT STATEMENT... VOLUME 3 APPENDICES. ... 12.5X 


| 53.59: NORTHWEST NATIONAL PETROLEUM RESERVE-ALASKA... SUPTDOCS/GPO 
N 81/3/V.3 «U.S. DEPARTMENT OF THE INTERIOR... NOVEMBER 2003 MAP 58 


t 


g 
See 
Hy 
Py ‘ 
‘ 
ss 
\ 
} 
aN 
Loe 
a . 
St 
y w* 
es 
F 13, 
.S y vw, 
wv, 
OL aes 
oO, YW 
BA ¥ 
YY. aw 
YG \ 
Ww a 
Y es 
VA 
y 
Z, 
o GZ 
¢ GF 
ee FG . 
Rye 
cr 
oe 
as PAK Barrow 
ARCTIC OCEAN 
“fy, j 
Ged Seg > 
; ke h is . 
chu 
; i 
1 i 
a 
1 
SPECTACLED EIDER AND STELLER'S EIDER 
ip Steller's Eider ? 
Transmitter Locations Onshore Sightings re 
Female Male 1989 a 
A 4500 # 1990 
A 7342 nba @ 1991 
A 7343 7347 © 1992 
@ © 1993 
A 7356) «=2V 7350 ® 1994 
0.6 124 wpe © 1995 
oes Miles s 
Source: U.S. Geological Survey Alaska Science Center 2002 and 
. 


US. Fish and Wildlife Service 2002 


Map 63. Offshore Locations of © »tellite Transmitter-Equipped Spectacled Eiders in Summer 1995 and 1996 and Onshore Sightings of 
Steller's Eiders 1989-1995 


BEST COPY AVAILABLE = ie 


LN 
AIK 


| 53.59: 
N 81/3/V.3 
N 81/3/V.3 


FINAL INTEGRATED ACTIVITY PLAN/ENVIRONMENTAL 


IMPACT STATEMENT... VOLUME 3 APPENDICES. . 


NORTHWEST NATIONAL PETROLEUM RESERVE-ALASKA. 


U.S. DEPARTMENT OF THE INTERIOR... NOVEMBER 2003 
U.S. DEPARTMENT OF THE INTERIOR... NOVEMBER 2003 


\. 


67 OF 96 


12.5X 
SUPTDOCS/GPO 


MAP_59 
MAP 59 


.. Wye 
= 


SF 
eS: Ae / 


Ag, 
Rr Su 
me © “&& 
» & 
Kz 
wa © eae 


GEG OCEAN 


( nuke at 


4 
te | 


t 

=} 
RELATIVE ABUNDANCE OF 

BOWHEAD WHALES 1982-2000 


Number of Whales/Km of Survey 
Ett October) 
) 


USDOI MMS 2002 (ESS Map S' 
Map | 64. Bowhead Whale Den Ps Offshore and Nearshore NW NPR-A (1982-2000) 


& BEST COPY “VAILABLE 4 qg 


TN 

AN Se 
Ss : 
NX sy ae ) 


Sy? 5 aS 
3” 4. 


RN 


BEST COPY 4VAILABLE 4 qg 


‘ wy . i “A 
aN, ” 7 &@ 


* 
3 


FINAL INTEGRATED ACTIVITY PLAN/ENVIRONMENTAL | 68 OF 96 | 
IMPACT STATEMENT... VOLUME 3 APPENDICES... 12.5X | 


| 53.59: _ NORTHWEST NATIONAL PETROLEUM RESERVE-ALASKA. .. SUPTDOCS/GPO 
\ 81/3/V.3, U.S. DEPARTMENT OF THE INTERIOR... NOVEMBER 2003 MAP 60 


\ widens -_ oa 


Vee FEC OCEAN 


oe | "9 hae oh ile 


HISTORIC ATQASUK 
SUBSISTENCE-HARVEST AREAS 
(Described in 1979) 


Ss Pedersen, 1979; NSB, 1979 
Map 76. Atqasuk Lifetime Subsistence-Harvest Areas for Moose, Caribou, Fish, and Birds 


BEST COPY AVAILABLE 6 0 


KN 
AG 

Y 

Q¥ yo 

YH 


FINAL INTEGRATED ACTIVITY PLAN/ENVIRONMENTAL . 69 OF 96 
IMPACT STATEMENT... VOLUME 3 APPENDICES.... me V2), 
NORTHWEST NATIONAL PETROLEUM RESERVE-ALASKA... SUPTDOCS/GPO 
U.S. DEPARTMENT OF THE INTERIOR... NOVEMBER 2003 MAP 61 


| 53.59: 
N 81/3/V.3 


\ ry HISTORICAL SUBSISTENCE 
| ee P| wit LAND USE FOR NUIQSUT 
1973-1986 Harvest Areas 


&9 Waterfow! 
‘Moose 


Gy Native Corporation 
Surface Ownership | 


, 
0 6 1218 
ce Miles SS a 


Source: Pedersen, 1978, 1979 and In Prep. 
Map 77. Nuiqsut Subsistence Land Use and Harvest Areas , ‘973 - 1986) 


BEST COPY “VAILABLE 


N 
LN, 


FINAL INTEGRATED ACTIVITY PLAN/ENVIRONMENTAL = = =—*'70:~OOF ‘96 


(U17:Xou MSH Wa" |=1\ 0) LU] | =o MV ca 2) =l\|D) (0) = 12.5X 
NORTHWEST NATIONAL PETROLEUM RESERVE-ALASKA... SUPTDOCS/GPO 


| 53.59: 
ON 81/3/V.3 U.S. DEPARTMENT OF THE INTERIOR... NOVEMBER 2003 MAP 62 


ie 


Beaufor Se 
a 


110 . 
A 
2M 00 Aa a 104 


A 
4 e 4 A 
é : 1® 105 A&M, 103, 4106 
Atigaru Point r Cross Island 04 
A 
A 


Prudhoe Bay 
Deadhorse 


BOWHEAD WHALE HARVEST 
LOCATIONS NEAR CROSS ISLAND 
1937-1992 
e! Bowhead Whale Strike and Location ID 
| A Historic Bowhead Strike 


GB Native Corporation Surface Ownershii p 


. 
0 6 12 : 
Miles “ 


Source “Long, 1996; North Slope Borough Planning Department, 1993 
Map 78. Bowheac ‘hale Harvest Locations near Cross Island (1937 - 1992) 


BEST COPY 4VAILABLE 


FINAL INTEGRATED ACTIVITY PLAN/ENVIRONMENTAL 71 OF 96 
IMPACT STATEMENT... VOLUME 3 APPENDICES... 12.5X 


SUPTDOCS/GPO 
MAP 63. 


| 53.59: _ NORTHWEST NATIONAL PETROLEUM RESERVE-ALASKA... 
N B1/S/V.3 — U.S. DEPARTMENT OF THE INTERIOR... NOVEMBER 2003 


= 


Sve 


“Ar, 

% 
Sao 
wees ° 

. NM 


“eek S@ 
7 Ny 
WY 
\ 
7 \ 


S , 
xy" 
% ww . ‘ 


Wy 
W 


HISTORICAL SUBSISTENCE 
ACCESS ROUTES ON THE 
NORTH SLOPE 


\ 
oe N \ 
28 ity of Alaska, AEIDC and Arctic Slope Regional Corporation. 1974; Tremont, 1987 (OCS Report MMS 87-0010) 
Map 80. Historical Subsistence Access Routes on the North Slope 


BEST COPY AVAILABLE b 3 
x oer S 
RN . i 
AY, G ° 
% acd 
N ‘ 


«A, 
AA, 


A 


FINAL INTEGRATED ACTIVITY PLAN/ENVIRONMENTAL  - 72 «OF 96 
IMPACT STATEMENT... VOLUME 3 APPENDICES..., VAL), 
| 53.59: NORTHWEST NATIONAL PETROLEUM RESERVE-ALASKA... _ SUPTDOCS/GPO 
N 8IV/3/V.3 © U.S. DEPARTMENT OF THE INTERIOR... NOVEMBER 2003 MAP 64 


@ 


ARCTIC OCEAN 


«Point Lay 


STIPULATION E-1 MAP 


River 


| Deep Water Lake 

Bay or Lagoon 
MMB Native Corporation Surface Ownership 
Waterfowl Habitat 

Yellow-billed Loon Nesting Area: Setbacks of 1/2 Mile 

may be Established Around Identified Nesting Sites 
(2) Brant Brood Rearing Area: Setbacks of 1/2 Mile 

may be Established Around Identified Colonies mn 


0 6 12 18 
= Miles 


USDOI, BLM, 2002 


A 2, : f : 
Map 84. NW NPR-A Alt tive U/Stipulation E-1: Sensitive Biological and Natural Resource Areas 
. BEST COPY “\AILABLE 6 Y 
, aA 
\ 
“~ x 
\N : 


R\ 


™ 7 Be iain errr tant _— a 
IMPACT. STATEMENT... VOLUME 3 APPENDICES.... 12.5X 


| 53.59: NORTHWEST NATIONAL PETROLEUM RESERVE-ALASKA... SUPTDOCS/GPO 
N 81/3/V.3 U.S. DEPARTMENT OF THE INTERIOR... NOVEMBER 2003 _ MAP 65 


— 


a 


an 
< 
TN 
& 
3 wee 
“s ‘ 
So eo 
y 
% %% 
\Z YS v, 
\ 
\Y NS 
4 
Z, 
“4 7? 
KS oF 
ols ; 
ae 
PRC ELE OCEAN 
«Point Lay 
c » 
SUBSISTENCE CABIN well eg 
AND CAMPSITEAREAS = fs) 7 Pe ey Be Sree 
Cabin and Campsite Area 
HB Native Corpor 
Surface Ownership 
0 6 12 Ise wf 


Source: USDOI, BLM, 2002 
Map 85. Subsistence Cabin and Campsite Areas in NW NPR-A 


BEST COPY AVAILABLE Sb < 


RN 
% 


FINAL INTEGRATED ACTIVITY PLAN/ENVIRONMENTAL 
aa IMPACT STATEMENT... VOLUME 3 APPENDICES... 
| 53.59: - 


74 OF 96 
a V5.) 
NORTHWEST NATIONAL PETROLEUM RESERVE-ALASKA... SUPTDOCS/GPO 
N 81/3/V.3 _ ‘U.S. DEPARTMENT OF THE INTERIOR... NOVEMBER 2003 MAP 66 


° 


E g ‘ 
tee b 
ae 


ARCTIC OCEAN 
Ned 


chukeh! 


Point Belch 


Wainwright Ps, Chs fe e ti . 
ha sr’ pub 


Ww; 
GGG , 
Point Lay 
Wsr . aNer 
RIVERS/RIPARIAN AND ¢ wy 
ANADROMOUS FISH HABITAT s ; 
River/Riparian Habitat 
| MN poration Surf Me foe ops Pe Br ae 
EE oe ee Wsr\¥ 
| = Anadromous Fish Habitat Extent ag . Pee) 
| Umiat 
Anadramous Fish Habitat Definitions 
# Case abreviati Li case abi 
W = Whitefish Spawning 
Ch = Chum Salmon Rearing 
P = Pink Salmon 
Oo 6 12 #18 
| = Mi 5 
‘Source USDOI ‘BLM 2002 State of Alaska, Department of Fish and Gam 19! 
Map 86. Rivers, Streams, Riparian and Anadromous Fish Habitat in NW NPR-A 


BEST COPY “WAILABLE BE 


RN ay 
ANY, ‘ 


FINAL INTEGRATED ACTIVITY PLAN/ENVIRONMENTAL | 75 OF 96 
IMPACT STATEMENT... VOLUME 3 APPENDICES.... V.), Ge 
| 53.59: NORTHWEST NATIONAL PETROLEUM RESERVE-ALASKA... SUPTDOCS/GPO 
N 81/3/V.3 U.S. DEPARTMENT OF THE INTERIOR... NOVEMBER 2003 MAP 67 


— —U-S- DEPARTMENT OF THE INTERIOR. NOVENBER 200 MAP 67 


a \ ~ 


8 P 


Oo 


og * a 
KE, 0 
am 


Wy 


CULTURAL/PALEONTOLOGICAL 
RESOURCE AREAS 


) 


S USDOI, BLM, 2002 
Map 87. NW NPR-A Areas of Highest Probability for Cultural/Paleontological Resource Discoveries 


BEST COPY AVAILABLE 


<i, > 


| 53.59: 


ENTAL 
— NVIRONM 
) en N/ENV S wey 

— ME 3 APPENDICES. KA. 
— -ACTIVIT APP -ALAS 

AT RIEMENT _ VOLUME a Mee VENER 2003 
NORTHWEST ENT OF THE INTERIOR. 
NORT MENT 

DEPART 
U.S. DE 


003 
BER 2 

_ NOVEM 

OF THE INTERIOR. - -_NO! 

. ENT naan 

DEPARTMEN 

U.S. DEPARTI 


76 ‘e)= 96 


X 
SUPTDOCSIGPC 


MAP 68 
MAP 68 


: VCE 
Ga 


VAILABLE 68 


Awe 


FINAL INTEGRATED ACTIVITY PLAN/ENVIRONMENTAL 77 OF 96, 
IMPACT STATEMENT... VOLUME 3 APPENDICES... 12.5X 


a NORTHWEST NATIONAL PETROLEUM RESERVE-ALASKA.. . SUPTDOCS/GPO © 
N 81/3/V.3 U.S. DEPARTMENT OF THE INTERIOR... NOVEMBER 2003 AN a obo 


53.59: 


\ = C 


ay 
+. 
AS 
-.& 
ZY ~s ? 
») 
, > 
Aes 
eae 
os a’ 
: Wi 
Ve 


be 
t Wy YY 


6 & OW& c. te 
<9 NZ, aw Lo e 
“he ¥ N@ ~ we 
Was, i 


\RCTIC OCEAN 


$ 4 
«Point Lay 
‘ 
iy? . 
tent 
% 
s 
a eg ° Res 
ial 
LOCATION AND DEPTHS Riles 9 | aekis Ye os a y 
OF LAKES AND PONDS | 1? SS ee Ne 
| '* * umiat 
Less than 1.6 meters (about 5 feet) Maximum Depth | ; . Neary 
1.6 to 4.0 meters (about 5 - 12 feet) Maximum Depth J Rive 


| HB Greater than 4.0 meters (about 12 feet) Maximum Depth | 
N. Surf 


pora’ 
| 
| 


. 
0 6 12 18 bad ' 
=e Miles + 4 


Source: Lake topography - USGS, NSB; Lake depths - Mellor, 1985 
Map 89. Locations and Depths of Lakes and Ponds in NW NPR-A 


BEST COPY avanaBle 6G \ 
| y :, 
j Aer, \ 
} yy . gy 
j @Z Bs 
; @ 
\ 
ie 


FINAL INTEGRATED ACTIVITY PLAN/ENVIRONMENTAL 7B «OF 96 
; IMPACT STATEMENT... VOLUME 3 APPENDICES... -12.5X 
53.59: NORTHWEST NATIONAL PETROLEUM RESERVE-ALASKA.-. SUPTDOCS/GPO 


VD 


N 81/3/V.3 US. DEPARTMENT OF THE INTERIOR... NOVEMBER 2003 — MAP 70 


\ 2) 


AUR Gui G OCEAN 


. Sed 
chukel see 


Wainwright 4 


aall 


Rs Ses 

* * 
YELLOW-BILLED LOON sot So% 
AND BRANT HABITATS 


Habitat 


Source: USDO!, BLM, 2002 
Map 90. Yellow-billed Loon Nesting Habitat and Brant Brood-Rearing Habitat in NW NPR-A 


BEST COPY AVAILABLE 


FINAL INTEGRATED ACTIVITY PLAN/ENVIRONMENTAL | 79 OF 96 
_ IMPACT STATEMENT... VOLUME 3 APPENDICES..., en VE.) 
| 53.59: _ NORTHWEST NATIONAL PETROLEUM RESERVE-ALASKA... SUPTDOCS/GPO 


N BV/Z/V.3 U.S. DEPARTMENT OF THE INTERIOR... NOVEMBER 2003 MAP 71 


y <a “ey, 
Af Fy 
“YN 
Fo *. 

fl ie Gy» 

& a’ 70% ». 
v, ®, 
W, “ty 
Ki 


GN. 7 


es 


< G 
‘ < &, 2 f 
¥ ae a oN NZ < a 
\A YV *FaO% YY a& Ly 
y % 7, 
Z y cm”. 9° “i \N 3 
a a 
Mog? 2 Saas 
e 


dM Get By Gs OCEAN 


sed 


( puke ht 


Wain wright 


| 
ePoint Lay 
| aan RN bi icp es eee 
CARIBOU MITIGATION AREAS = [j,i op ee ea 9 a 
P) 
oe eee SR ee es w 
[Z7) Caribou Study Area 
sms Caribou Coastal Insect-reliet Area 
(3/4 mile inland from t) 
GE Native Corporation Surface Ownership 
Oo 6 12 18 " 
oe Miles + 
Source: USDOI, BLM, 2002 
Map 91. Cari’; Mitigation Areas in NW NPR-A 
) 
BEST COPY AVAILABLE i a 
$ 
: 
, 


FINAL INTEGRATED ACTIVITY PLAN/ENVIRONMENTAL =~—_—s«8): OF 96 
IMPACT STATEMENT... VOLUME 3 APPENDICES..., — 12.5X 


15359 | NORTHWEST NATIONAL PETROLEUM RESERVE-ALASKA... SUPTDOCSI/GPO 
N 81/3/V.3 U.S. DEPARTMENT OF THE INTERIOR... NOVEMBER 2003 = ‘MAP 72 


ARCTIC OCEAN 


. Sed 
chukel! aid 


b> SPM ol) Pt SUR 
RAPTOR NESTING AND 
FORAGING HABITATS 


Cae USDOI, BLM, 2002 
Map 92. Raptor Nesting and Foraging Habitats in NW NPR-A 


BEST COPY 4VAILABLE 


i, 


FINAL INTEGRATED ACTIVITY PLAN/ENVIRONMENTAL gy OF 96 | 
IMPACT STATEMENT... VOLUME 3 APPENDICES... Ws), 4 
NORTHWEST NATIONAL PETROLEUM RESERVE-ALASKA... SUPTDOCS/GPO > 


ie 


NBMU3IV3 0 U.S. DEPARTMENT OF THE INTERIOR... NOVEMBER 2003 MAP 73 


ee 


1 
5 
} 
P q 
x ‘ i‘ 
a 
i 
B Y, : 
Z i "e S ! 
2 YF ¢ NSS: 
ge FGF pp csi: _ % Wins, 
RF 0 *, eee | 
TOO 
a 
8 - 
| 
i. 
. ; . | 
ARCTIC OCEAN 
A 
Se 
wok Poi 
, 
Prudhoe Bay, Lon 
ay en et pe chet 8 on i: - 
s 
[ 
p* 
; 
| 
i 
| 
f 
1 
ia 
COAL THICKNESS FOR ; 
NANUSHUK GROUP 
Aggregate Thickness of Coal Beds 
Greater thar: 5-feet Thi 
Coal Thickness Contour 
UMIAT MERIDIAN vv 3 
KATEEL MERIDIAN GB Native Corporation 
Surface Ownership 
Anaktuvuk « 
Pass 0 6 1218 + 
. ca 
‘ ——_——_————— 
Source: Tyler. Scott, and Clough, 1998 
Map 93. Cval Bed Thickness for Nanushuk Group in NW NPR-A 
BEST COPY AVAILABLE 74 


FINAL INTEGRATED ACTIVITY PLAN/ENVIRONMENTAL =§==———82._:COOF:*96G 
IMPACT STATEMENT... VOLUME 3 APPENDICES.... 12.5X 


NORTHWEST NATIONAL PETROLEUM RESERVE-ALASKA... SUPTDOCS/GPO 
N 81/3/V.3 U.S. DEPARTMENT OF THE INTERIOR... NOVEMBER 2003 MAP 74 


ies ia 
we Ww, 
YoY, 
ry ~o%s 
V7, WF \ c ; . A 
VW y | > / “ee. e& 
Ee > a << 
Reo”. . = iit ltt ata ian *etes 
or 
: 


Point Barrow 


ARCTIC OCEAN ae 

Se 
Tangent Point iad 
. Seu 
chukel 


Cape Simpson 
Point Franklin ” 


Point Belcher 


Number of 
Place Name AreaID Times Used 

Atqasuk Area 1 cy 

Tikigluk/Burnell Site 2 10 

Kinignaat iq 3 5 

Atqasuk Landfill Area a 0 

Atqasupiaq/Nayukok Camp 5 31 

Imagruaq 6 12 

ATQASUK HARVEST Isuqtug River ig 4 

PLACE NAMES Itqiliq 8 1 

Kuukag 9 1 

Kalluurag Are: 10 20 

(__} Atqasuk Subsistence Nigisaktugvik 1 23 

Harvest Places Kikigtaqturuq 12 4 

4 Narvaqpak 13 5 

GB Native Corporation Second Creek 14 1 

Surface Ownership Anutigruak 15 1 

Ukpiksuu 16 6 

Kugagruk 17 1 

e P Barrow 18 3 

See Miles + Pignig 19 0 


Source: Opie. Brower, and Bates, 1997 
Map 94. Atqasuk Subsistence Harvest Place Names and Frequency of Harvest Area Use (July 1994 - July 1995) 


BEST COPY AVAILABLE 4 


y > 
efor 
i Bis 
j ZG Fe 

Z A 
@] ? 
G 


FINAL INTEGRATED ACTIVITY PLAN/ENVIRONMENTAL = —S«&D.COF«OKG 
IMPACT STATEMENT... VOLUME 3 APPENDICES... 
NORTHWEST NATIONAL PETROLEUM RESERVE-ALASKA... 


12.5X 


SUPTDOCS/GPO 
MAP 75 


vom 


N 81/3/V.3 — _ U.S. DEPARTMENT OF THE INTERIOR... NOVEMBER 2003 — 


2? 


| 
| 
& 
j Ka 
48 
ee 
et 
“58 . 
yw ww 
4 
+ 


AY 


ax 
aN 
ewe 
~ 
: . \ 
SS 
XN : : 


s 
Wy 
SS 


SF 
POINT LAY TRADITIONAL | 

KNOWLEDGE OF 
BELUGA WHALE ACTIVITIES | 
| 


| 
| 
| 4°\ Beluga Whale Movements 
Beluga Whale Feeding Area | 
Beluga Whale Gathering Area 
and Possible June Calving Area 
GB Native Corporation 
| Surface Ownership 
| 


Om Coe Sa 
| oe Miles H | 


Source: Huntington and Mymrin, 1996 


Map 95. Beluga Whale Feeding and Calving Areas and Coastal Movements based on Point Lay Traditional Knowledge 


BEST COPY “WAILABLE F i 
\ 
TT \ 
Z Fe 
: 4 XN 
| | 3 
c 
y 
' 


53.59: 
N 81/3/V.3 


ie 


‘ 


FINAL INTEGRATED ACTIVITY PLAN/ENVIRONMENTAL 
IMPACT STATEMENT... VOLUME 3 APPENDICES... 


NORTHWEST NATIONAL PETROLEUM RESERVE-ALASKA... 
U.S. DEPARTMENT OF THE INTERIOR... NOVEMBER 2003 


ia 


: 


NUIQSUT HARVEST 
PLACE NAMES 
| July 1, 1994 - June 30, 1995 


Nuigsut Subsistence 
Harvest Place Name 


a Native Corporation 
Surface Ownership 


5 
0 6 12 18 ‘ 
= Miles -_ 


Source: Brower and Opie, 1996 
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Map 99. Endicott Play Group in NPR-A (With Fields and Test Wells) 


BEST COPY avAILABLE 77 


88 OF 96. 
12.5X 


A 


FINAL INTEGRATED ACTIVITY PLAN/ENVIRONMENTAL 


IMPACT STATEMENT... VOLUME 3 APPENDICES...., 
NORTHWEST NATIONAL PETROLEUM RESERVE-ALASKA... = =~—~—~SUPTDOCS/GPO 


U.S. DEPARTMENT OF THE INTERIOR... NOVEMBER 2003 


53.59: 
MAP 80 


\ 81/3/V.3 


Le 


Wg 
> 


Og 
KS, 
yom? 

Cae 


FIREWEED 
fr 


E SIMPSON, No. 2 
Cape Simpwon 


BRONTOSAURUS 


SS MEADE TOPRAGORUK 
os 


eAtgasuk EAST r00Seeiun/ IKPIKPUK 
TRAILBLAZER H 
TRAILBLAZER A c 
WFISHCK® 


E'S TOOTH | 
y RENDEZVOUS A ~ 
NORTH INIGOK/ unter / whee 
D _RENDEZvOus 2 /AL 
. _1g0GRAl NI 


TITALUK 


_—~ BROOKS > 7 das 
} R4 a < -———_——__ a 
: . ; LISBURNE GP. PLAYS (3, 4, 5, & 21) FIELDS AND TESTS 
NPR-A TESTS 


LISBURNE PLAY GROUP 
Oil Field Selected Well Site . FIELDS 
“| u 


® Gas Field |. = 

[—] 3. Ellesmerian (All)-Gas Belt (ABWA0300) - : | Lisburne Pool (Prudhoe) 

(] 4. Lisburne-Barrow Arch (UBWA0400) t+ ; XATEEL MERIDIAN ]) (104 MMbo. 276 Bet) 

[—] _ 5. Lisburne-Arctic Platform (UBWA0500) fa | 

_] 21. Endicott/Lisburne-Thrust Belt (UBWA2100) | 

Lisburne Absent a } me 
0 6 1218 we | 
ca Miles 


J.W.Dalton (rec. asphalt, gas, water) 
W.T.Foran (rec. water, oil, gas) 


GAS BELT (3) 
Inigok (hydrogen sulfide, sulfur in mud) 


! : Ss, H THRUST BELT (21) 
» 
Lisburne 1 (0.7 MMctd, w/hydrogen sulfide) || 


aL 


Source: USDOI, MMS, 2002 
Map 1C° Lisburne Play Group in NPR-A (With Fields and Test Wells) 


BEST COPY 4VAILABLE 


N 
‘ : 


\ 


. 


FINAL INTEGRATED ACTIVITY PLAN/ENVIRONMENTAL «89 OF 96 ~ 
MPACT STATEMENT... VOLUME 3 APPENDICES... — 12.5X 


: NORTHWEST NATIONAL PETROLEUM RESERVE-ALASKA... SUPTDOCS/GPO 
 81/3/V.3 U.S. DEPARTMENT OF THE INTERIOR... NOVEMBER 2003 ‘MAP 81 


N 

8 : 
xy 
nw 


E Barrow 
S Barrow Point Barrow : 
BARRO 
Barrow caBoT 
Waiakpay 2, . 
Yi, Or. fangent Point ANTES 
SKULL CLIFF, 44, é E SIMPSON, No.2 
SSL LA NRTA SINPSONO ; pe 
Point Franklin LLL¢ Sf, ee os baa CO, TN He Cascade 
Point Belcher © BRONTOsaL RUS, MRPON. \ ‘ oe W. T FORAN Sag River 
7 a DREW PT, r OMARS Mine Point q 
Wai pe’ a SsimpsOmn “Rabe nauxerr V Cape Halkett seco 
‘ainwright ° d be P ° PHOENIX On 
> ; ea . 2, ‘SIMPSON , MUKLUK nie f 
o salsa, fueape 4 «TOPAGORUK ROVIAQ TEST WELL No.1 ANG POINT, Kalubik \\ ; 
P 6 TesHens ‘Atigaru Point \ { 
om , Fi rot 
Iey Cape Atqasuk EAST TOPOGORUK: _IKPKPUK Oia bine \ ; C 
° TRAILBLAZER H ae. Ba, VPne obo IS 
TRAILBLAZER A‘ QRD 
_TUNALIK = W FISH Soarx'd, oY 
. €S TOOTH) [A \uiqeut’Y 
Meade; een \e Stover | \ 
NORTH INIGOK/ HUNTER ji woes en * 
UNGAK CREEK -KAOLAK RENDEZVOUS 2 [AL {AD { baa 
2Point Lay ; OK MRLUK RIV Ug, Ma. 4 | ONARVAQ, No. 4 
ater’ Hem 5 
> EAST OUMAL fe} 
OUMALIK KOLUKTAK t 
WOLF CREEK AAA MALGUK, No. 1 ry 
jue ‘SENTINEL HILL 
SQUARE LAKE/ Wolf Creek >) AMETHYST STATE, No. 1 
Umuat, GuBiK Grouaur Dg 
TTALUK reels i ace 
SEABEE, No 
WOLF cREEK all tPA, rte PX 
: SCHRADER UNIT 
AWUNA KNIFEBLADE, LICE TWIST UNIT BIG BEND 
Y OBHALE WALL 
; ea ah — : SF GRAYOSTAND, 
4 SADLEROCHIT PLAY GROUP : + QA KURUPA UNIT ¢ " ‘ 
Oil Field Selected Well Site | ’ u tort} ot HS BP tet. ell ite Sie ee a 
® Gas Field ¥ SADLEROCHIT GP.-SAG RIVER PLAYS (3, 6, 7, 15, 16, & 21) FIELDS AND TESTS 
3 Ell (ALL)-Gas B f FIELDS NPR-A TESTS | 
6 9 River-Barrow Arch-E: | BARROW ARCH (EQUIVALENT) | BARROW ARCH EAST (PLAY 6 ROW ARCH WEST (PLAY 4 | 
7. Sadlerochit-Arctic Platform-East (UBWA 0700) Q Sandpiper (gas, ru) \ko Bay (Shublik/Sag R. Fms., S. Barrow 19 (Sag R.-800 MMcfd) 
15. SagR B. Arch Prudhoe Bay (13.7 Bbbi, 26 Tcf) 1 ft oil in pipe, 90 ft. mud) S. Barrow 15 (Sag R.-gas to surface, tr oil) | 
16. Sadlerochit-Arctic Piatform-West (UBWA1600) | Northstar (176 MMbo) E. Simpson 1 (heavy resid. oil) S. Barrow 12 (Sag R.-gas to surface, tr oil) | 
21. Endicott/Lisburne-Thrust Belt (UBWA2100) } Gwydyr Bay vers MMbo) ong sae egg Bwpd) 
(ZZ) Sadlerochit Absent (Sag River and Shublik Formations fp « PRT a;6 4 ag a ry Drew Point (water) 9 
i olals ‘a : 
Present) 6 12 18 24 30 ; : - JW. Dalton (258 Bwpd, tr oil, gas) 
cee Miles a ‘ ———————————————————— ———_—} 


Source. USDOI, MMS, 2002 
Map 101. Sadlerochit Play Group in NPR-A (With Fields and Test Wells) 


3EST COPY 4VAILABLE if / 


AY, 
AN, 
Q 


a 
WY 


ate 


90 OF 96. 


12.5X 
SUPTDOCS/GPO — 


MAP 82 
MAP 82 


FINAL INTEGRATED ACTIVITY PLAN/ENVIRONMENTAL 
IMPACT STATEMENT... VOLUME 3 APPENDICES.... 
NORTHWEST NATIONAL PETROLEUM RESERVE-ALASKA... 
U.S. DEPARTMENT OF THE INTERIOR... NOVEMBER 2003 


U.S. DEPARTMENT OF THE INTERIOR... NOVEMBER 2003 


| 53.59: 
N 81/3/V.3 


"N 81/3/V.3 


8 S 
N\SV 


/ tN 


7 


W . 


Oe 

AS, 

‘Note? 
A 


By ‘1, 
“Yar, 
‘FIREWEED « 
ANTARES 
simp E SIMPSON, No.2 ae 
Peas cae b YN c LIVEHORSE CHEVRON, No. 1 
Point Fi . ZA Cape Simpson y 
ranklin a 
Pot eh - ZBrisce 
s fe PY PRGA DAYS 
Wainwright a. nnd 
7” NE SIMPSON 
fag TESTWELLNo.1 
‘= 


IKPIKPUK 
° 


nei 7, 


._ ITKILUK RNQUA NO 
L. = 


UMIATU» ih 
* MOQSESTOOTHS J“ a 
> % 
‘NORTH wagon RENDEZVOUS 10° \NS 
oo so HUNTER. 9, 
™ RENDEZVOUS 2 
oingoK es 
~_ MTKILUK RI su | 


8, & 22) FIELDS AND TESTS 
FIELDS NPR-A TESTS 
BARROW ARCH (EQUIVALENT) | BARROW ARCH EAST (PLAY 8) BARROW ARCH WEST (PLAY 17: 
Kuparuk (2.6 Bbbl, 1.1 Tcf) WT. Foran (96 Bwpd, gas) S. Barrow 20 (Pebb.Sh.-Rec 
Alpine (500 MMbo) Lookout (Tests not announced) 2.6 bbI oil, gas 12 MMcfd) 
Moose Toot c (Faure Test) — ey pe tests os - 


BEAUFORTIAN PLAY GROUP 
Oil Field © Selected Well Site 
@® Gas Field 
] 8. Beaufortian-B Arch. 
9. Beaufortian-Arctic Platform-East (UBWA0900) 
~] 10. Beaufortian-Gas Belt (UBWA 1000) 
| | 17. Beauforti Arch. 
| 18. Beaufortian-Arctic Platfo: 
| 22. Beaufortian-Deep Detached Foldbelt (UBWA2200) ‘ . 
| (ZA Kuparuk and Kingak Formations Absent N f . ry 4 ae; { 
. $B SY Se Barr cf) 


Pebble Shale Present, row (13 B 
a) Mies a : baad Th ©) ||L_Walakpa (32-180 Bef) 
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Phd es 
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eee EX 


MMbo) 5 DETACHED FOLDBELT (PLAY 22) 
jomson (5 Tcf, 300 MMbo) i Seabee (gas shows-no tests) 
cf) 


mee May 


Ikpikpuk (gas-cut mud) 
S. Simpson 1 (75 MMcfd) 


Source: USDOI, MMS, 2002 
Map 102. Beaufortian Play Group in NPR-A (With Fields and Test Wells) 
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Pes aot ; BROOKs: ~~ "Eby BROOKIAN TURBIDITES PLAY GROUP 

BROOKIAN TURBIDITE PLAYS (11, 12, 19, & 23) FIELDS AND TESTS rf . S => Oil Field © Selected Well Site 

a Ae Oil Stained Torok @® Gas Field 
FIELDS _ NPR-A TESTS al ep ae, 44: reo 400) 
jrookian Turbidit Platt 
ARCTIC PLATE! (EQUIVALENT) ‘CTIC PLATFORM EAST (PLAY 11) Dstt < Ng =a 
ORM (EQUIVALENT) || ARCTIC PLATFOR PONT ae : : [] 12 Brookian Turbidites-Gas Belt (UBWA1200) 

Flaxman Island (RU) Drew Point (water) cae ot MS Re i eV %e ee 4 poe 
Tarn (50 MMbo) S. Harrison Bay (gas, rate tstm) am Lx a {_} 19. Brookian it 
Badami (11 MMbo, 39 Bcf) S. Simpson 1 (water, tr oil, gas) Es y ag vi BEw - 23. Fortress Mtn. FM plex B IBWA231 
Sourdough (100 MMbo) Ikpikpuk (gas to suface, rate tstm) % Be BIS 422 7x) (77 Brookian Turbidites Absent 
ere, {52 Sabo) DEEP DETACHED FOLDBELT (PLAY 23) N a rey [==] Fish Creek Paleo-Slump : 

janug (40 MMbo) : Te : 2 0 6 1218 

| Awuna (2,057 Bwpd) Pe WR SiN Do ee © SG es Oa as a Simpson Paleocanyon ce Miles SS a 
— = WP a v 
jource: USDOI, MMS, 2002 
Map 103. Brookian Turbidite Play Group in NPR-A (With Fields and Test Wells) 
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BROOKIAN TOPSET PLAYS (13, 14, & 20) FIELDS AND TESTS 
S Oil Field © Selected Well Site 
D Ges Fiew FIELDS NPR-A TESTS 
ower Rock Boundary ARCTIC PLATFORM (EQUIVALENT) FOLDBELT (PLAY 14) FOLDBELI (PLAY 14) 
[7] 13. Brookian-Topset-Arctic Platform-E BWA 1300) Kuvium (325 MMbo) Umiat (70 MMbo) Oumalik (gas, no rate) 
= " ) West Sak (500 MMbo) Gubik (600 Bef) Titaluk (gas to surface, tstm) 
[__] 14. Brookian-Topset Foldbelt (UBWA 1400) , Hammerhead (RU) Meade (20 Bcf) Knifeblade (432 Bwpd) 
() 20. Brookian-Topset-A 2000) Fs uf arched on baie MMbo) E. Umiat (4 Bef) Koluktak (gas shows, no pay) 
Brookian Topset Absent mips. ) Square Lake (58 Bcf) 
[==] Fish Creek Paleo-Slump ARCTIC PLATFORM-EAST (PLAY 13) Wolf Creek (RU, 881 MMcfd, tr oil) ARCTIC PLATFORM-EAST (PLAY 13. 
ae s . Simpson (12 MMbo) Tungak Creek (RU, 37 MMcfd, tr oil) || E. Topogoruk (gas, mud) 
Simpson Paleocanyon et wae z 2 i Fish Creek (RU, 12 Bopd, gas) Seabee (RU, 6.7 MMcfd/Torok ss) 
_5 m2 A 6 lh 
Source: USDOI, MMS, 2002 


Map :°4. Brookian Topset Play Group in NPR-A (With Fields and Test Wells) 
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ECONOMIC OIL AND GAS FIELDS 
Notes: 
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Source: USDOI, MMS, 200: 
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Map 105. Distribution of Potential Oil and Gas Resources of the Northwest NPR-A Planning Area 
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POSSIBLE STAGING FACILITIES FOR NORTHWEST a 2. 
NPR-A OIL AND GAS OPERATIONS | 
([) Active Lease @ Possible Future Staging Facility 
HB Known Oil Field © Previously Occupied Staging Facility 
GB Known Gas Field <> Pump Station 
HB Native Corporation Pipeline th teal e 
Sur mership s # : 
0 6 12 18 #4¢ Trans-Alaska Pipeline we oi r Be 
ce Mies N > €, 


Source: USDO!, MMS, 20002 
Map 107. Locations of Possible Oil and Gas Staging Facilities in NPR-A 
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HYPOTHETICAL PIPELINE ROUTES 
For Development Scenario 
[[) Active Lease ©} > Pump Station 
GE Known Oil Field #4 Hypothetical Oil Pipeline Route 
HB Known Gas Field @\/ Hypothetical Gas Pipeline Route 


GB Native Corporation Existing Pipeline 
Surface Ownership 4%9¢ Trans-Alaska Pipeline 
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Source: USDOI, MMS, 2002 x 
Map 108. Hypothetical Pipeline Routes for the NW NPR-A Development Scenario 
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ESTIMATED GRIZZLY BEAR 
DENSITY BASED ON 
ELEVATION RANGE 

Bears per 1,000 square km 
0.5-2 (< 800 ft. elevation) 
10-20 (> 2,500 ft. elevation) 
i whe NG Ee Bak HB 10-30 (800 10 2,500 tt. elevation) 
Be ed OR Ss) ey | em ae ee : WAIVER . 
an : per! bank és e me t poe fF 4 +3 0 6 121 lea we 
a tae bp med "ow vie ss ® . ee ie ome Mi 
ae oe. asp ticty TS ae Pia GP eg) Sree. Yaa ® RPS be AP 1: po Disk a adc i * — s 
Source: Carroll, G.M. 1998. Brown bear Vy y , unit 26A. M.V. Hicks, ed. Federal Aid in Wildlife Ri storation-Inventory Manageme 
Report-Brown Bear, 1 July 1994 - 30 June 1996. Grants W-24-3 and W-24-4, Study 4.0. Juneau, Alaska: State of Alaska Dept. of Fish and Game. 
Map 109. Estimated Grizzly Bear Density Based on Elevation Range 
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